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The VIMHEX hydrological data and analyses are being presented in 
a series of VIMHEX hydrology reports. This second volume contains the 
streamflow, groundwater and ground response data collected by VIMHEX 
during the summer of 1969. 
Volume I, Precipitation Data and Analysis, was published in May, 
1971. Volume I lists all the precipitation data collected during the 
summer of 1969 in the study area of northeast Venezuela. Most of the 
precipitation data is in the form of hourly rainfall. 
Volume III will be a presentation of the geometric and hydraulic 
properties of the rivers in the study area. 
Further analyses of the hydrological data will be published in 
other volumes of the VIMHEX hydrology reports. 
August 1971 
FOREWORD 
The project leaders for VIMHEX are Dr . H. Riehl, Atmospheric 
Science Department, Colorado State University and D. B. Simons, Civil 
Engineering Department, Colorado State University . VIMHEX i s 
sponsored by the Department of Defense through its THEMIS program. In 
addition to the financial support provided by the Department of Defense, 
professional members of the various branches of the Armed Services are 
contributing significantly to the solution of logistics, management 
and scientific problems. Mr. James Hughes, Office of Naval Research, 
who is the Contracting Officer for VIMHEX, has been especia l ly helpful. 
ABSTRACT 
VIMHEX is an intensive program of tropical meteorological and 
hydrological observations taken in northeast Venezuela during the 
summer of 1969 to support a study of tropical atmospheric physics and 
the resulting effects of rainfall. 
The objectives of the program are to express the meso-scale 
weather structure in terms of the synoptic-scale envelope and to 
formulate the ground response to the rainfall produced by tropical 
weather disturbances over relatively flat tropical topography. 
The Volume II Hydrology Report is a compilation of the data 
obtained on streamflow, groundwater, and ground response in the VIMHEX 
study area during the summer of 1969. The report includes 2-hourly 
stream flow and mean daily discharge records at 25 river discharge 
gaging stations; measured suspended sediment at 4 river locations ; 
river bed material size analyses at 30 locations; river bank material 
descriptions; groundwater table levels in 38 wells; chemical quality 
analysis and specific conductance for various discharges at selected 
river stations ; soil moisture content at 4 locations; infiltration 
test results and soil descriptions for various areas in the drainage 
basins; and soil temperature data at 1 station. 
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The Venezuelan International Meteorological and Hydrological 
Experiment (VIMHEX) was an intensive program of tropical meteorological 
and hydrological observations taken in northeast Venezuela during the 
summer of 1969 to support a study of tropical atmospheric physics and 
the resulting effects of rainfall. The general study area is outlined 
on Figure I-1. 
The objectives of the program are: (i) to express the meso-scale 
(10-50 mile) weather structure in terms of the synoptic-scale (1,000 
mile) envelope; (2) to formulate prediction methods from this weather 
model for runoff from streams, ground trafficability and groundwater 
variations; (3) to contribute to the understanding of the role of 
meso-scale weather to large-scale weather, and (4) to observe the 
extent and severity of equatorial zone thunderstorms relative to that 
encountered in other areas. 
This report is a collection and presentation of the data relating 
to streamflow, river sediments, surface water quality, groundwater, 
infiltration in soils, soil temperature and soil moisture. The data 
were collected by the VIMHEX Hydrology Section in the study area 
during the summer of 1969. 
The streamflow data are presented in Chapter II. For each of the 
16 primary and 9 secondary discharge gaging stations there is a 
station description, a discharge measurement summary, the 1969 discharge 
rating curve in tabular form, a listing of the 2-hourly and special 
point discharges, and a table giving the mean daily discharges during 
the study period. At the primary stations, standard U.S. Geological 
I-1 
Survey stream-gaging procedures were employed ; at secondary stations 
less refined discharge measuring techniques were used. 
Data on river-transported sediments in the study area were 
collected . The river sediment information is given in Chapter III. The 
da ta include measured suspended sediment discharges, size analyses of 
river bed-material sediments and descriptions of river banks and bank 
materials. 
Weekly or bi-weekly measurements of the free water surface level in 
38 wells were made throughout the summer of 1969. The fluctuations are 
indications of changes in groundwater storage. These measured fluctu-
ations are tabulated in Chapter IV. At one well, a continuous water 
level record was obtained. The record has been reduced to 2-hourly 
and special point water levels. The continuous record exhibited a 
daily cyclic variation in the free water surface level in the well. 
Chemical quality analyses and specific electrical conductance 
tests were made on samples of river water collected at various primary 
discharge measuring stations. The results of these analyses and tests 
are given in Chapter V. 
In Chapter VI, the soils in t he study area are described. In-
filtration test results at 9 locations, representative of the different 
soil types, are given. Soil moisture readings at 4 locations and soil 
temperature profiles obtained in the top 24 inches of soil at Anaco are 
presented. 
The purpose of this data report and the VIMHEX data reports on 
precipitation (Volume I) and on hydraulic and geometry properties of the 
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Water discharge measurements were made at 16 primary and 9 crest-
stage partial record stations during the summer of 1969. The locations 
of the gaging stations are shown on Figure Il-l. 
Standard U.S. Geological Survey stream gaging methods were employed 
to measure the discharge at the primary gaging stations. At the second-
ary partial record gaging stations, discharges were measured by less 
accurate means. 
In this chapter, the discharge hydrograph data for the 25 river 
gaging sites are presented. Mean daily discharges for the 16 primary 
stations are also given. 
PRIMARY STATIONS 
At the primary gaging stations Stevens Type A35 water level re-
corders were installed to continuously record the stage in the river. 
For all but one station, the stage recorders were attached to bridges. 
Bridge sites were chosen because they are easily accessible on the road 
network. 
Large discharges were, by necessity, measured from the bridges, but 
for low flows the stream gagers were instructed to choose the cross-
section at which the most accurate discharge measurement could be made. 
Generally, this meant that low flows were measured by wading at a narrow 
section either upstream or downstream of the bridge. The R1o Tigre at Las 
Piedritas was gaged from a boat at the same cross-section for all flows. 
I I- 1 
A stage-discharge rating curve was established at each of the pri-
mary gaging stations. 
2-hourly digital form. 
All continuous stage records were converted to 
Abrupt changes in stage that occurred between 
the 2-hour intervals (special points) were included in the digital 
stage records. Al l stage records were punched on computer cards. 
A computer program was written to convert the digital stage records 
into 2-hourly and special-point discharges by using the stage-discharge 
rating curve. The discharges were tabulated and printed by the computer 
in the form given in this report. The computer program also included 
a punched-card output for all discharges. 
The 2-hourly and special-point discharges were used to compute the 
mean daily discharges at each of the primary gaging stations. The 
trapezoidal rule was employed to obtain the mean daily discharge. Another 
computer program was written to facilitate the computing of the mean 
daily discharges. 
The discharge measurement summaries, stage-discharge rating curves, 
2-hourly discharges, and mean daily discharges for each of the 16 pri-
mary gaging stations are given in the following tables. 
A few comments are necessary to define the aims of the stream gaging 
program. The primary function of the stream gaging program was to obtain 
an accurate measurement of the runoff at each of the gaging stations. 
Those discharges are presented in this chapter. The relations between 
the hydraulic and geometric properties of the rivers at gaging stations 
are also being compiled and analyzed but will be presented in VIi~HEX 
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FIGURE Il-l LOCATIONS OF STREAM GAGING STATIONS 
In addition to the remarks given in the stream gage descriptions, 
the supplemental comments given below will be useful in assessing the 
discharge records. 
The Rio Areo is principally a groundwater-fed stream. The records 
showed that there were only small variations in stream discharges even 
during the tropical storm season. The stage-discharge relationship at the 
R1o Areo gaging station was affected by backwater from the R1o Tigre 
downstream. The method used to compute Areo discharges has been described 
by Duke [1] and is not given in this report. 
Four gaging stations, the R1o Oritupano at Los Caracas, the R1o 
Guanipa at the crossing of Matur1n-Temblador road and the R{os Caris and 
Tonoro at the crossing of the Santa Barbara-Aguasay road exhibited pro-
nounced shifting control. Shifting control has been discussed and illus-
trated in the stream-gaging procedure manual describing the methods and 
practices of the U.S. Geological Survey [2]. 
The R1o Oritupano at Los Caracas and the R1os Caris and Tonoro 
are wide sand-bed channels and exhibited shifts in the rating curve de-
pending on the magnitude and duration of each storm hydrograph. Also 
the R1o Oritupano control was affected by the migration of the channel at 
the bend immediately downstream of the gaging station. 
The R1o Guanipa at the crossing of the Matur1n-Temblador road was 
greatly influenced by its two tributaries, the R1o Caris and R1o Tonoro. 
The R{o Guanipa shift in the rating curve has not been identified as 
adequately as for the other three stations. 
The details of the methods employed to shift the rating curves at 
these four river gaging stations are somewhat involved and are not given 
in this report. 
II - 4 
RIVER GAGE DATA 
NAME: Sta. No. 11 R{o Area at Las Bombitas. 
LOCATION: Longitude 63° 31.5 1 W, latitude 08° 44.9 1 N. Approximately 
35 km SSW of Oritupano, 1.2 km NW of Las Bombitas. 
DRAINAGE AREA: 193 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder attached to right bridge 
abutment on downstream side of bridge. 
RECORDS AVAILABLE: April 10, 1969 through September 30, 1969. 
REMARKS: Record is good. This gaging station was affected by backwater 
conditions. A Stevens Type F water level recorder was in-
stalled on June 30, 1969, 1554 ft river distance upstream from 
the A35 gage. The method used for computation of discharge 
is described in Com utation of Dischar e at Ga in Stations 
Affected by Backwater Duke, James, 1967, Thesis- M.S.C.E. , 
The University of Texas, Austin, Texas). 
CODING: M signifies missing data; E signifies estimated data. 
Loo/Ung dowM.tltea.m a.t Rlo Alte.o ga.g.i.ng i>de. . The. A3 5 Jte.eoltdeJt i.l> .i.n :the. 
meA:a.t hoUI.l e. on .top o6 .the. eoMUga.te.d meA:a.t p.i.pe. a..t.ta.ehe.d ne.M .the. M.gh:t 
a.bu.tme.Yl.t o6 .the. bM.dge.. Hol>.t o6 .the. di.l>ehMge. me.MUAe.me.n.tl> WeJte. made. 
a..t a. l>e.etion a.bou.t 100 6e.eA: dowM.tlte.a.m o6 .the. b!Udge.. 
I I-5 
SUMMARY OF DISCHARGE MEASUREMENT.$ 
FOR 
STA. NO . 11 RIO AREO At LAS BOMBttAS 
Num-
ber 
Mean tns1de Per- Meas. Gage 
Me as . Ve1o- Gage Dis- Shift cent Sec- Height Water 
No. Date Maae by Width Area c1ty Height charge Adj , Diff . Method ti ons Change Time Temp . 
ft Sq ft fps ft cH ft ft hr OF 
1 May 7 Romero 40.0 107 ' L:l3 0.55 142. 0 +2.2 Wading 21 0 1.0 83 
2 30 Sahta!!1h 34.0 96 .8 1.53 0.62 148. 0 +3.5 Wading 18 0 1.0 82 
3 June 9 Romero 3U 107 . 1.38 0.10 l4B . 0 +1.4 Wading 24 -.01 1.2 B1 
4 19 Santos 38.0 122. 1.23 0.84 150. 0 0.0 Wading 22 0 1.5 87 
5 July 7 Romero 32 ,5 99.4 1.40 0,53 139 0 0 +0 .7 Wading 27 0 1.5 
6 14 Stevens 53.0 142. 1.39 1.44 198. 0 +8.2 Bridge 25 0 1.1 80 
7 18 'tirado 64.0 205 . 1.06 1.61 218. 0 +3.2 Bridge 27 -.01 1.2 80 
8 23 Santos 44.5 , 34. 1.25 1.24 167. 0 -0.6 Wading 24 - .01 1.2 80 
9 30 Santae1h 43.0 109. 1.36 0.94 148. 0 -5.1 Wading 23 0 0.8 79 
10 Aug. 6 Sarltaella 61. 0 163. 1.24 1.68 202. 0 +1.0 Wading 25 - .02 2.0 78 
11 14 Sahtae11a S1.0 166. 1o17 1.21 195. -0 +14.7 Br1dge 23 0 0.9 76 
12 21 iirado 54 .0 184. 1.01 1.40 196 0 0 +1.1 Bridge 23 0 1.2 76 
13 28 l!omero 46.0 142. 1.21 1.31 172 . 0 -0.6 Wad1ng 22 0 0.8 76 
14 Sept . 4 Santae11 a 44.0 132 . 1.23 1.08 163 . 0 +1.9 Wad1ng 23 0 1.9 78 
15 11 't1rado 44 .0 120. 1.27 0.94 152. 0 0.0 Wad1ng 23 - .01 0.8 
16 18 't1rado 43.0 115 . J.2g 0.84 148. 0 -0.7 Wild1ng 23 0 0.8 
17 25 'tlrado 43.0 115. 1.30 0.80 149. 0 +3.5 Wading 24 -.01 0.7 
II-6 
RIVFR GA GE OA fA 
STA . 1110. ll RIO ft REO AT LAS ROM RIT AS 
APRIL 1969 
DISCHA RG F. I I\: Cf·S 
OA'f' 0200. 0400 0600 OROO 1000 1200 14 00 I ' •GU t :coO ZOOu 2 200 2 1-t O tJ 
10 M M M ~1 M ~ 11 0 . 121-l . 1?1', . 12 6. 126. l z 7. 
ll 128. 129. 130. 1 31. 131. 1' 1. 13 0 . 129 . 127 . 126 . 127. 12 " . 
12 I29. no. 131. 111. l 31. 131. 13 1. 13 0 . l2 . • 12g . 12 9 . 13 0 . 
13 131. 131. 132. lB. 134. 111. I 32 . I H. 1 1 1 • 110 . 13 0 . 1 jj. 
14 131. 132. 134. 134. 134. 134 . 1 13 . 13 1 . l"l 1 • 1 30 . 130. 1 3 1. 
15 13 1 •. 132. 13 3. U4. 134. 134. 111 . !H. 1 1C . 110 . 130. 1 ~ 1. 
16 Bl. 131. 132. lB. 133. 113. 1" . 1 1 1 • 1 11 . 124 . 124. 1? ~ . - 17 no. 131. 132. 133. 134. 133. 11? . n o. l ? ' J . 12'J . 12 9 . H O. - l !l 131. 131. 132. 133. 134. 113. 13?. !H. 1 n . 129 . 129. 11 0 . • 19 131. 131. 132. 133. 134. 1' 3. 111. 1 11. 1 2 J. 12'1 . 12 '1 . 13 0 . ...., 20 131. lJ I. 132. 1 n. 134. 131. 1 'll . 130 . l "' '.J ' . 12'1 . 124 . 1 .lO . 
21 130. 131. 132. 133. 133. 11 2 . 1 31. 1 30 . 12 'l . 128 . 12 !l . 17 '1 . 
22 130. 131. 131. 132. 133. 132. 1'31 . 11 0 . 1 2 °. 12k . 12 8 . 1 30 . 
2'3 no. 131. 131. 131. 132. 132. I 1 1 . 13 0 . 12 '1 . 129 . 12'-1. 13 0 . 
24 131. 131. 132. 133. 134. 134. 13 2 . 131. 11 0 . 11 0 . l 10 . 1 30 . 
25 no. 131- 131. IJ2. 133. 134 . 134. 11 2 . 1' 1. 111. I'll. 111. 
26 n1. 132- lH. 134. 134. 134. 134 . 11 1 . 111. l 3 1. 1 31. 1 3 1. 
27 131. 132. 133. 134 •. 134. 134. 133. 1 3 1. 1 30 . 13 0 . 130 . 1 10 . 
2!l 131. 131- 131. 133. 134. 113. 131. 1 30 . 12 fl . 1 ?7. 127. 1 ~ ~ . 
2'-1 128. 12'9. no. 111. 132. 112. 111. 12 'l . 1 2 7. 127. 12 7. 1 i'7 . 
30 12!1. 129. 130. 131. 132. 13 2 . 131. 1 30 . 12 ·'. 12 7. 1?7. l ? o . 
*SPECIAL POINTS 
NOlliE 
RIVER GAGE DATA 
STA . NO. 11 RIO ARE O AT LAS BOMBITA~ 
MAY 1969 
DI SCHARGF. 11\J CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 121!. 130. 131. 132. 132. 132. 111. 130 . 12 b . 129. 127. 128. 
2 128. 129. 130. 131. 132. 132. 132. 131. E 130. E 129 . E 128. E 128. E 
j 12 8. E 129. E 130. E 131. E 132. E 134. E 133. E 132. E 131. E 131. E 130. I: uu. E 
4 130. E 131. E 132. E 133. E 134. E 135. E 134. E 134. F 13 3 . E 132. [ 131. E 131. E 
5 1 .31. E 132. E 133. E ll4. E 135. E 116. E 136 . E 135. E 114. E. 134. 1:: 133. E 132. E 
6 132. E 133. E 133. E 134. E 134. E 135. E 136. E 136. F 136. 137. 137. 138. 
7 138. 138. 138. ll9. 140. 140. 13 '1 . t3 tl . 13 8 . 118. 139. 140. 
8 140. 140. 141. 142. 142. 142. 142 . 141. 140. 140. 140. 140. 
") 140. 140. 140. 141. 141. 140. 140. 13 9 . 13 'l . 138. 138. 138. 
10 139. 140. 140. 140. 140. 140. 140. 11 'l . 1?8 . 118. 138. 118. 
11 139. 139. 140. 140. 140. 140. 1 39 . 13 8 . 138 . 118. 138. 138. - 12 138. 138. 138. 14 1. 142. 142. 14 2 . 141. 14 0 . 140. 140. 140. - 13 140. 140. 140. 140. 140. 140 . 140 . 13 8 . 13 8 . 137. 137. 117. I (X) 14 13 7. 137. 138. 138. 138. 138. 1H. 136. n5. 135 . 135. 135. 
15 135. 136. 136. 137. 13 7. 137. 136 . 135. 134. 134. 134. U4. 
16 134. 135. 135. 136. 136. 136. 134. 133. 132 . 132 . 132. 133. 
1 7 133. 134. 134. 134. 135. l14. 134. 132. 1 31. 131 . 131. 131. 
18 132. 132. 133. 134. 134. 133 . 13 2 . 131. 130. 130. 130. 131. 
19 131. 131. 133. 134. 134. 133. 132. 131. 130. 130. 130. 130. 
20 131. 131. 132. 133. 134. 133. 13 2 . 111. 110. 130. 131. 131. 
21 133. 134. 136. 13 7. 138. 138. 139. 140. 140. 140. 140. 141. 
22 14 L. 142. 142. 142. 142. 142. 14 0 . 140. 138. 138. 138. 138. 
23 138. 138. 139. 139. 140. 140. 13 9 . 13 8 . 13 8 . 138. 138. 138. 
24 140. 143. 145. 146. 146. 146. 147. 146. 14 6 . 146. 146. 146. 
2~ 146. 146. 146. 146. 147. 146. 146. 146. 145. 145. 145. 145. 
26 145. 145. 146. 146. 146. 14 5. 144. 144. 141. 143. 143 . 14 3. 
27 143. 14 3. 143. 143. 143. 142. 142 . 140. 140. 140. 140. 140. 
28 140. 140. 140. 140. 140. 140. 138 . 138 . 137. 137. 137. 137. 
2'1 138. 138. 138. 139. 139. 139. 13 8 . 138 . 13 8 . 140. 140. 140. 
30 141. 142. 142. 143. 143. 143. 142 . 142 . 14 1. 141. 141. I'd. 
31 141. 142. 142. 142. 142. 14 2 . 14 2 . 141. 140 . 140. 140. 140. 
*SPECIAL POINTS 
NONE 
'\I VF R GAGF DATA 
STA . NO . 11 RID AREn AT LA S BOMBITA S 
JUNE' 1969 
DISCH AR GE I N CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1300 2 00 0 2700 ,! 40 0 
1 141. 142. 142. 142. 142. 142. 142 . 141. 14 0 . 140 . 14 1. 14 2 . 
2 142. 143. 143. 144. 144. 144. 144. 144. 14 ~;. 14 6 . 147. 147. 
3 147. 148. 148. 148. 148. 141'. 14 tl . 147. 14 7. 14 7. 14 7. 14 7. 
4 146. 146. 146. 146. 146. 146. 145. 144. llt4. 144. 144. 143. 
5 143 •. 143. 143. 143. 143. 143. 14 2 . 142. 14 2 . 142. 142. 14 2 . 
6 142. 142. 142. 14 2 . 142. 142. 142. 14 0 . 14 0 . 140 . 140. l't o. 
1 140. 140. 141. 142. 142. 142. 141. 14 2 . 14 3 . ll• 3 . 144. 144. 
8 145. 145 . 146. 146. 146. 147. 147. 147. 14 7. 14 7. 14 7. 14 7. 
<.J 147. 147 . 14 7 •. 147. 147. 146. 145. 14 5 . 144. 144. 144. 144. 
10 144- 144. 144. 144. 144. 14 3. 142. 14 2 . 14 1. 140 . 140. 140. 
11 140. 140. 141. 142. 142. 140. 140 . 1J 'I . 11 fl . 11 8 . 138. 138. 
..... 12 138. 139. 140. 140. 140. 139. 13 ft . 13 H. 13 ~ . 13'1 • 140. 140. ..... 13 141. 142. 142. 14 3. 143. 142. 142. 141. 14 0 . 14 0 . 140 • 140. 
t 14 140. 140. 140. 140. 141. 140. 14 0 . 13 ') . 1 ~ f! . 11 8 . 138. 13 !! . 
\0 15 138. 139. 140. 140. 140. 140. 13 9 . 13 A • 13? . 13!' . 139 . 14 0 . 
16 140. 140. 140. 140. 140. 140 . 14 0 . 1 3'\ . 131- . 138 . 138. 11 ') . 
17 l40 . 140. 140. 140. 140. 140. 14 0 . 14 0 . 14 0 . llt4. 146. 14 1:1 . 
18 148. 148. 149 •. 149. 150. 150. 150. 15 0 . 15 0 . 150 . 150. 15 0 . 
19 150. 150. 150. 150. 150. 150. 15 0 . 15 0 . 149 . 14 9 . 14 9 . 14 9 . 
20 149. 149. 149·. 149. 149. 148. 14R. 14 A. 147. 147. 147. 14 7. 
21 147- 147. 147. 146. 146. 146. 14 6 . 14 6 . 147. 147 . 147. 147. 
22 147. 147. 148. 148. 148- 148. 147. 14 7. 147. 1'• 7. 14 7. 14 7. 
23 147. 147. 148. 148. 148. 14 8 . 147. 147. 14 6 . 146. 146. 146. 
24 146. 146 . 146. 146. 146. 146. 146. 145. 144. 144. 144. 144. 
25 l't4. 144. 145. 145. 145 . 144. 144. 143. 14 3 . 14 2 . 142. 14 2 . 
26 142. 143. 143. 143. 143. 14 3. 142. 14?. 141. 140. 140. 14 1. 
27 141. 141. 142. 142- 142. 141. 140. 14 0 . 139 . 139. 139. 13 9 . 
28 139. 140. 140 •. 140. 140. 140. 140. 131! . 13 R. 13 8 . 138. 11 8 . 
29• 138. l3!t. 138. 139. 13'1. 139. 138 . 131:\ . 1'7. 140. 142. 143. 
w 144. 144. 144. 144. 144. 144. 14:1. 144. 14 6 . 147. 148. 14 8 . 
•SPEC lAL PO I NTS 
29 1830/137. 
RI VER GAGE 0.\TA 
STA . NO . ll RIO ARE O AT LA S BOMBIThS 
JULY 1 96'J 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 l POO 2000 2 200 240 (, 
1 148. 149. 150. 150. 15 1. 151. 15 2 . 152 . 152 . 152 . 15 2 . 152. 
2 152. 152. 152. 152 . 151. 150 . IS O. 148 . 14R . 14 7. 148. 14!1. 
3 146. 146. 146. 146. 146. 146. 145o 14 6 . 14 5 . 14 5 . 145 . 144. 
4 145. 145. 145. 145. 144. 144. 142. 142 . l4 3 o 142. 143. l43o 
5 143. 145. 144. 144. 144. 143. 14 3 . 14 2 o 14 2 . 141 . 140. 140. 
6 139. 139. 139. 13 8 . 138. 139. !1 8 . 1'1 8 . 1'1~ . 138. 1 3 7. 13 7 0 
7 136. 136. 135. 136 o 135. 136. 137. 135 . 134 . 13 3. 133. 133 . 
8* 133. 132. 132. 131 . 137. 140 . 13'! . l4 2 o 141. 142 . 14 3. 14 ~ . 
9 146. 146. 146. 14 7. 14 8. 14 8 0 148 . 14 !< . 150. 15?. 154. 154 . 
10 156. 157. 157. 15A. 159o 15Y. 161 o 16 2 . 1 ~'l o 16 l. 161. l n2 o 
11 163. 164. 165o 166. 166. 169 . l 71 0 171. 171. 17 2 . 172. l73 o 
12* 175. 176. 177. 17 8 . 178. 179. 1 7 8 . l AO . 172 o 172. 174. 1 75 . - 13 175. 177. 178. 178. 178. 179 . 1~ 0 . l A 1 . 183 . Ul2 . 185 . 1A4 . - 14* 186. 187. 18 9 . 186. 186. 187. 188 . 190 . 192 . 19 3. 192. l Y4 o r 15 196. 200. 203. 207 . 21 4. 221. 228 . ?22. 225 . 230 . 226 . 7 3 1. -0 16 230. 230. 230. 229 . 229 . 229 . 2 30 . 2 30 o 230 . 230 . 230 . 21U o 
17 227. 227. 226. 226 . 225 . 223 . 2 19 . 22l o 22l o 219 . 219 . ? 18 . 
16 218. 214. 212 . 209 . 208 . 215 . 2 12 . 209 . 201> . zoo. 199 . 1 'l 7. 
1 '1 192. 189. l8'l. 187. 188 . 186. 187o ltl7o 190 o 195 . 20l o <0 4. 
2 0 210. 217. 222. 227. 228. 234 . 23 7. 238 . 241. 242 . 244. 243 . 
21 245. 243. 240. 239. 24 0 . 214 . 214. 2 34 0 211 . 27.1 . 227 . 224 . 
22 223. 220. 2 18. 2 13. 2 11. 20 7 . 205 . 207 o 19 6 . 194. 1 ~9. l n4. 
23 · 182. 178. 176. 174. 11 0 . 16 7. 166 . 16 8 o 16\1 . 169 . 169 . l 6'J . 
24 171. 171. 111. 16 'l . 167. 165. 162. 15 '). 15 'l . 1 59 . 159. 15 7. 
25 158. 157. 158. 157 . 156. 15 7. 156. 15'; . 155 . 153 . 153. 15<. 
26 152. 154. 154. 155 . 153. 154. 155. \5 5 . 15 l\ . 15 8 . 159 . 1oO. 
2 7 161. 161. 160. 159 . 159. 158. 1 58 . 157. 15 A. 158 . 158. 15 7. 
28 158. 158. 158. 15 9 . 157. 157. 157. 156 . 15 7. 156. l 56o 155 0 
2'J 156. 156. 156. 157 . 156. 154. 154 . 154. 154o 154. 156o 156 o 
30 158. 159. 158. 158. 157o 15 6 o 156. 1 ~6 o 15 6 . 156. 156. 15 7. 




14 0705/1 89 o 
31 1850/165. 
RIVER GAG E DATA 
STA. NO . 11 RIO AREO AT LA S BOMRITAS 
AUGUST 1969 
DISCHARGE I N CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 l tl OO 2000 2200 240:1 
165. 166. 169. 16? . 169 . 169 . 170. 17 0 . 169 . 11 0 . 110. 169 . 
2* 169. 169. 168. 169. 167. 16 ., • 166 . 168 . 170 . 11 0 . 168. 16A . 
3* 168. 168. 168. 168. 168. 1'>1. 167. 185 . IR A. 19 4. 197. 20 l. 
4 201. 203. 204. 206. 710 . 2 11. 214. 216 . 2 16 . 217. 217. 219 . 
5 221. 226. 222. 223. 219 . 219 . 21e . 2 1 7. 2 1J. 21 1 . 209. 2 12 . 
6 213. 209. 208. 207. 207. 205. 200 . 20 l. 19 7. 19 4. 193. 19 1. 
7 187. 185. 185. 180. 179. 178. 176 . 173. 17 2 . 17 0 . 168. 166 . 
8* 164. 164. 162. 162. 163. 161. 16 1. I6R . 163 . 162 . 162. 161 . 
9 161. 161. 16 2. 161. 160. 16 1. 16 1. 16? . 16 1. 160 . 161. 162 . 
10 162. 160. 161. 162. 161. 15 9 . 157. 1511 . 157. 157 . 157. 157. 
ll 156. 156. 156. 156. !55. !55. 154 . 1 5~ . ! 51 . !52. 151. ! 5 1. 
12 150. 152. 152. 153. 152. 153. !54. !56. I 56 . ! 57 . 158. 15'1 . 
13 159. 161. 162. 162. 16 3. 16?. 162. 164. 164 . 165. 164. 166 . 
14* 168. 169. 169. 168. 170. 11 0 . 16 '1 . 171 • I 7 3. 174. 174. 175 . - 15 176. 178. 178. 178. 179. 179. un. 17 "l . 17 9 . 17 8 . 179 . l 77. - 16 111. 176. 175. tn. 173. 174. 1 72. l 11. 17 0 . 169 . 168 . 168 . I l ,. 167. 166. 166. 166. 166. 16 5 . 166 . 16'•. l h4 . 162 . 162. 15!1. _, _, t tl • 167. 167. 166. 166. !67. 168. 167 . 167. t 6e . l R? . 195. 200 . 
19 215. 217. 211. 2 16. 213. 21!. 208 . 204 . 205. 199 . 195. 195 . 
20 192. 191. 191. 190. 169. !90. 190 . 1A6 . 1H'i . U!5. 185. 185 . 
21 163. 182. 182. 18 2. 182. 18 3 . 18 1. 1 !1 ~. un . 1!!3 . 184. Pl3. 
22 183. 185. 188. 189 . 190. 191. 19 0 . 19? . 192 . 191. 191. 19 1. 
23 191. 190. 188. 187. 165. 183 . l At. l 6 I. 179 . 176. 173 . 17 2 . 
24 170. 166. 167. 165. 167. 166. 166 . 166 . 1h7. 167. 166. 16 7. 
25* 167. 168. 169. 168. 166. 16 9 . 169 . 16'1 . 17 ? . 171. 173. I f 3 . 
26 173. 174. !13. 174. 174. 174. 174. 174. 17 4 . 174. 176. 175. 
27 175. 175. 115. 175. 174. 113. 174. 173 . 113. 174. 174. 174. 
26 174. 114. 174. 172. 173. 172. I 72 . 171. 171. 169 . 167. 168 . 
29 168. 169. 168. 168. 168. 16 7. 166. 166. 165 . 165. 165. lh4. 
30 163. 163. 164. 162. 162. 163. 163. 162 . 16 2 . 161. 162. 162 . 




tl 1530/167. 1635/162. 1700/163. 
14 1700/166. 
I 7 2320/163. 
l tl 1930/111. 
2, 1700/113. 1130/169. 
RIVER GAGE DATA 
STA. NO. 11 RIO ARE O AT LAS BOMBITA S 
SEPTEMBER 1969 
DISCHARGE I 'll CFS 
DAY 0200 0400 0600 OAOO 1000 1200 1400 1600 lilOO 2000 220 0 240 (1 
1* 158. 158. 158. 158. 158. 159. 160 . 15 ' · 16 2 . 164. 164. 16 7 . 
l 168. 169. 168. 169. 170. 170. 170. 16 9 . 169 . I 168. 168. 16 7. 
\ 167. 165. 163. 163. 162. 164. 164. 16 7 . 160 . 162 . 160. 16 1. 
4 159. 159. 159. 159. 160. 160. 160. 160 . 160 . 161. 160. 15 8 . 
5 160. 161. 162. 160. 160. 159. 160. 15 8 . 159 . 159. 160. 16 0. 
6 160. 160. 160. 158. 158. 15 9 . 15 9 . b 8 . 15 '1 . 15 9 . 15<J. I 5 ~ . 
7 159. 158. 158. 158. 158. 159. 15 9 . 15 R. 15 9 . 158. 159. 15 <J . 
8 159. 159. 159. 158. 158. 158. 157. 1'>7. 157. 157. 158. 15 3 . 
9 158. 158 . 158. 159. 156. 153. 154. 1 ~'· . 151. 153. 15 3. IS3. 
10 153. 153. 153. 151. 154. 154. 154. 154. 153. 153. 153. 1'> 2 . 
11 152. 155. 155. 154. 153. 154. 153. 1 51 . 15 2 . 15 2 . 151. I 51. 
12 150. 151. 151. 150. 150. 15 1. 151. 151. 15 2 . 150 . 150. 14 9 . - 1 \ 151. 150. 150. 149. 149. 15 1. 14 9 . 14 1l . 14 A. 14 8 . 148. 14 tl . - 14 149. 148. 148. 150. 150. 150. 14 9 . 14 9 . 15 0 . 14 8 . 148. 141l . I 1'> 148. 148. 147. 147. 147. 148. 14 8 . 14 6 . 147. 146. 146 • 146. ..... 
N 1b 146. 146. 145. 144. 147. 146. 146. 146. 141>. 14 7. 14 8 . 150. 
17 151. 151. 152. 157. 152. 151. 152. 1~ 2 . 15 2 . 15 2 . 150. 150 . 
18 150. 150. 149. 148. 147. 14 8 . 14 8 . 14 8 . 147. 147. 147. 14 '. 
19 147. 147. 147. 147. 146. 147. 146. 14 5 . 14 5 . 146. 144. 146 . 
20 145. 145. 144. 145. 145. 145. 144. 144. 144. 146. 145. 1'• 6 . 
21 146. 146. 146. 148. 148. 146. 146. 14 5 . 14 '· . 145. 143. 145. 
22 143. 142. 142. 142. 141. 142. 141. 14 2 . 14?. 143. 143. 1'· 2 . 
2 .1 144. 145. 145. 145. 144. 145. 146. 14 5. 14 6. 14 6. 146. 146. 
24 145. 145. 145. 145. 145. 14'>. 147. 14 3 . 144. 143. 142. 14 3 . 
2~ 144. 144. 144. 144. 144. 142. 144. 143. 142. 142. 14 2 . 14 2. 
26 139. 139. 139. 140. 140. 139. 138. 137. 13 9 . 13/l. 139. 13 9 . 
2' 139. 139. 139. 119. 138. 118. 137. 136. 136. 136. 136. 116. 
2tl 136. 136. 137. 139. 139. 137. 136. 136 . 116 . 116. 138. 1H. 
29* 138. 138. 140. 139. 140. 139. 145. 143. 14 '). 145. 14 5. 145. 





KIVER GAGE DATA 
STA. NO . 1 1 KIO ARF.O AT LAS BOMBITAS 
MEAN DAILY DISCHARGE P·~ CF S 
1969 
OAY APRIL MAY JUNE JULY AUGUST SEPTEMBER 
l 130. 1 4 1 • 151. 169. 160. 
2 110. E 144. 150. 169. 169. 
"' 
111. f 148. 146. 176. 163. 
4 112. E 145. 144. 210 . 160. 
':) 134. E 141. 143. 2 Ul. 160. 
6 135. 141. 1"38. 201. 159. 
7 139. 142. 135. 178. 159. 
8 L 4 L • 146. 138. 163. 1'>8. 
9 140. 146. 148. 1 6 1 • 15'>. 
10 M 139. 14 3. 159. 159. 153. 
1 1 129. 139. 140. 168. 154. 153. 
12 130. 140. 1 JC). 176. 1".i4. 1 51 • 
1 1 112. 139. 141. 180. 163 • 149. 
...... 14 13?. 117. 139. 1A9. 170. 149. I 
-' 15 132. 135. 139. 215. 178. 14 7. w 
16 131. 114. 139. 210. 1 71. 146. 
1 7 1 31. 133. 141. 221. 16'>. 1 5 l • 
LA 131. 132. 149. 209. l 7 2. 1'• 8. 
14 131. 132. 150. 191. ?08 . 146. 
20 131. 112. 14 8. 230. LAY. 145. 
21 130. 13tl. 14 7. 236 . 183. 146. 
22 130. 140. 14 7. 207. 1R9. 142. 
23 130. 139. 14 7. 172. 183. 145. 
24 1 3 1 • 145. 145. 165. 167. 144. 
25 132. 146. 144. 156. l6':J. 14 3. 
26 112. 145. 142. 155. 174. 139. 
27 132. 142. 140. 159. 174. 118. 
28 130. 139. 139. 157. 172. 137. 
29 129. 139. 119. 155. 167. 141. 
30 129. 142. 145. 157. 161. 144. 
11 14 l • 156. 1 6 1. 
RIVER GAGE DATA 
NAME: Sta. No. 12 Rfo Oritupano at Los Caracas. 
LOCATION: Longitude 63° 30 .6 1 W, latitude 09° 04.2 1 N. Approximately 
7.3 km WNW of Oritupano, at Los Caracas. 
DRAINAGE AREA: 268 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder attached to left 
downstream side of bridge. 
RECORDS AVAILABLE: April 16, 1969 t hrough September 30, 1969. 
REMARKS: Record is good. Shifting control method was applied from 
July 12 through September 30 . 
CODING: M signifies missing data; E signifies estimated data. 
AeJUa..e v-iew o6 .the R.W Oltduparw a.t Lo1.> CaJtac.M. The gag-ing 1.>-i..t:e -<..6 
a.t .the b!Udge wh-<.c.h -<..6 .e.oc.a.ted dowM:tJteam o6 .the tMge meandeJt .e.oop 
-in .the .e.oweJt te6.t- hand c.oJtneJt o 6 .the pho.tog~~.aph. TheJte -<..6 a tMge 
po-i.n.t bM jUI.>.t dowM:tJteam 6Jtom .the b!Udge . 
II-15 
SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 
STA. NO. 12 RIO ORITUPANO AT LOS CARACAS 
Num-
ber 
Mean Inside Per- Meas. Gage 
Meas. Velo- Gage Dis- Shift cent Sec- He i ght Water 
No. Date Made by Width Area city Height charge Adj. Diff . Method tions Change Time Temp . 
ft sq ft fps ft cfs ft ft hr OF 
1 May 7 Santos 48.3 35.6 1.28 0.59 45.5 0 -4.9 Wading 23 0 0.6 88 
2 18 Santos 48.0 36 .4 1.20 0.56 43.5 0 -2.0 Wading · 23 0 0.5 88 
3 27 Santae 11 a 44.0 36.2 1.19 0.54 43.1 0 +2.4 Wading 22 0 0.5 84 
4 June 10 Romero 48.0 52.5 l. 36 0. 79 71.4 0 +2.1 Wading 25 0 0.9 83 
5 19 Santaella 70.0 101. 1.47 l.4g 148. 0 -5.5 Wading 20 +.03 0.7 88 
6 25 Santos 72 .0 106. 1.46 1.50 155. 0 -2.0 Wading 24 0 0.9 83 
7 27 Santaell a 68.0 86.0 1.43 1.28 123. 0 -2.6 Wading 19 -.01 0.6 85 
8 July 11 Santaella 74.0 171. 2.13 2.46 364. 0 +0.8 Wading 22 -.03 0.8 76 
9 11 Santaella 52.0 165. 2.91 2.98 480. 0 -4.7 Bridge 27 Var . 1.3 75 
10 11 Santaell a 52 .0 205. 3.05 3. 32 626. 0 +4.6 Bridge 19 +. 15 1.1 74 
11 12 Santos 50.0 243 3.28 4.26 798. 0 -4.0 Bridge 26 +. 17 1.3 78 
12 12 Santos 50.0 251. 3.76 4.51 945. 0 +2 .8 Bridge 26 +.10 1.3 79 
13 12 Santos 50.0 284. 3.91 4.81 1110. 0 +5.1 Bridge 26 +.51 1.3 
14 12 Santos 50.0 341. 3.64 5.19 1240. 0 -3.4 Bridge 26 +.10 1.1 75 
15 14 Velasquez 64.0 185. 1.81 2.73 334. -.37 -0.4 Bridge 22 0 1.3 80 
16 21 Romero 70.0 115 . 1.11 1.63 128. -,2g -5.0 Bridge 26 -.01 0.7 84 
17 29 Santaell a 65.0 107. 0.93 1.28 99.3 -.25 -3.1 Wading 23 -.01 0.7 82 
18 Aug. 2 Tirado 71.0 73.5 1.05 1.04 77.2 -.19 +0.9 Wading 25 0 0.6 80 
19 4 Tirado 80.0 152. l. 73 2.14 263. -.04 -3.2 Wading 22 -.06 0.7 78 
20 9 Santos 50 .0 147. 1.82 2.23 268. -.02 -9.9 Bridge 23 -.09 1.2 83 
21 10 Santos 70.0 154. 1.91 2.18 294. -.03 +3. 7 Wading 24 +.03 1.0 83 
22 16 Tirado 50.0 143. 1.63 2. 34 233. -.37 -4.1 Bridge 26 - .01 1.2 79 
23 21 Romero 67.0 155. 1.22 1.98 189. - . 33 +3.7 Wading 20 -.01 0.7 85 
24 Sept. 5 Sabino 62.0 90 .0 0.99 1.21 89.3 -.23 -1.6 Wading 22 0 0.5 85 
25 10 Romero 54 .0 254 . 2,g3 3.87 743. 0 +2.0 Bridge 28 +.02 1.1 80 
26 27 Ti rado 64.0 77 .2 0.87 1.06 67.0 -.27 -4.1 Wading 23 0 0. 7 
RATING TABLE 
FOR 
STA. NO. 12 RIO ORITUPANO AT LOS CARACAS 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 1.00 93 .0 2.00 249. 3.00 509. 4.00 759 . 5.00 1165 . 
.10 .10 104. .10 272. .10 537. . 10 785 . . 10 1227. 
. 20 .20 116. .20 295. .20 565 . . 20 813. .20 1293 . 
. 30 . 30 129 . . 30 320. .30 593. . 30 843 . .30 1363. 
.40 .40 143. . 40 345. .40 621. .40 877. .40 1437. 
. 50 37.5 .50 158 . .so 372. .50 647. .50 915 . .50 1515 . 
. 60 49.0 .60 174. . 60 401. .60 671. .60 957 . .60 
.70 60.0 . 70 191. . 70 428. .70 693 . . 70 1003 . . 70 
. 80 71.0 . 80 209. .80 455. .80 713 . .80 1053 . .80 
.90 82.0 . 90 228. .90 482. .90 735 . .90 1107. .90 
II-16 
RIVER GAGE DATA 
STA. NO. 12 RIO ORITUPANO AT LOS CARACAS 
APRIL 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
16 M M ,., ,., M 49.0 49.0 49.0 49.0 49.0 49.0 49.0 
17 49.0 49.0 49.0 49.0 49.0 49.0 49.0 49.0 47.9 47.9 47.9 47.9 
18 47.9 47.9 47.9 47.9 47.9 47.9 47.9 47.9 47.9 46.8 46.8 46.8 
19 46.8 46.8 46.8 46.8 46.8 47.9 47.9 47.9 46.8 46.8 46.8 46.8 
20 46.8 46.8 46.8 46.8 46.8 46.8 47.9 49.0 45.6 45.6 45.6 45.6 
...... 21 45.6 45.6 45.6 45.6 45.6 45.6 46.8 46.8 45.6 45.6 45.6 45.6 ...... 22 46.8 46.8 46.8 46.8 46.!1 46.8 47.9 46.8 46.8 46.8 46.8 46.8 
I 23 46.8 46.8 46.8 46.8 46.8 46.8 47.9 47.9 46.8 46.8 46.8 46 .8 ...... 
....... 24 46.8 46.8 46.8 46.8 46.8 47.9 47.9 47.9 46.8 46.8 46.8 46 .8 
25 46.8 46.8 46.8 46.8 46.8 46.8 46.8 46.8 45.6 45.6 45.6 45.6 
26 46.8 46.8 46.8 46.!1 46.8 46.8 46.8 46.8 45.6 44.5 45.6 45.6 
27 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 44.5 44.5 44.5 44.5 
·28 44.5 44.5 44.5 44.5 45.6 45.6 45.6 44.5 44.5 44.5 44.5 44.5 
29 44.5 44.5 44.5 44.5 44.5 44.5 44.5 44.5 44.5 43.3 43.3 44.5 
30 44.5 44.5 44.5 44.5 44.5 44.5 47.9 44.5 44.5 43.3 43.3 44.5 
*SPECIAL POINTS 
NONE 
RIVER GAGE DATA 
STA. ~0. 12 RIO ORITUPANO AT LOS CARACAS 
MAY 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 44.5 44.5 44.5 44.5 44.5 45.6 45.6 45.6 44.5 43.3 44.5 44.5 
2 44.5 44.5 44.5 44.5 45.6 45.6 45.6 44.5 43.3 43.3 43.3 43.3 
3 43.3 43.3 41."3 44.5 44.5 45.6 44.5 4"l.3 43.3 43.3 43.3 4"3.3 
4 43.3 43.3 44.5 44.5 45.6 45.6 45.6 45.6 44.5 44.5 44.5 44.5 
5 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 
6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 
7 45.6 45.6 46.1! 46.8 46.8 47.9 47.9 47.9 46.8 47.9 49.0 49.0 
8 49.0 49.0 49.0 49.0 49.0 50.1 50.1 50.1 49.0 51.2 51.2 51.2 
9 51.2 51.2 50.1 50.1 51.2 53.4 55.6 56.7 55.6 54.5 54.5 53.4 
10 53.4 52.3 52."l 51.2 51.2 51.2 50.1 49.0 49.0 49.0 49.0 49.0 
11 49.0 49.0 49.0 49.0 49.0 47.9 47.9 47.9 46.8 46.8 46.8 47.9 
12 47.9 47.9 47.9 46.8 46.8 46.8 45.6 44.5 44.5 44.5 44.5 45.6 .... 13 47.9 50. 1 50.1 50. 1 49.0 49.0 49.0 47.9 47.9 47.9 47.9 47.9 .... 14 47.9 47.9 46.8 45.6 45.6 45.6 45.6 44.5 44.5 45.6 45.6 46.8 I ..... 15 47.9 47.9 47.9 45.6 45.6 45.6 45.6 44.5 44.5 45.6 45.6 45.6 
co 16 45.6 !.5.6 46.8 44.5 44.5 44.5 44.5 41.3 43.3 44.5 45.6 45.6 
1 1 45.6 45.6 45.6 45.6 45.6 45.6 44.5 43.3 42.2 43.3 43.3 44.5 
18 44.5 45.6 45.6 44.5 44.5 44.5 44.5 43.3 43.3 43.3 43."3 43.3 
19 43.3 41.3 41.3 43.3 43."3 44.5 44.5 43.1 43.3 41.3 43.3 43.1 
20 43.3 43.3 43.3 43.3 43."3 43.3 43.3 43.3 43.3 43.3 43.3 43.3 
21 43.3 43.3 43.3 43.3 43.3 43.3 43.1 43.3 43.3 42.2 42.2 42.2 
22 42.2 42.2 43.3 4"3.3 43.3 43."l 43.1 43.3 42.2 41.0 41.0 41.0 
23 41.0 41.0 41.0 42.2 43.3 44.5 43.3 43.3 43.3 43.3 43.3 43.3 
24 44.5 45.6 45.6 45.6 46.8 47.9 49.0 49.0 49.0 49.0 49.0 49.0 
25 49.0 47.9 46.8 46.8 46.8 46.8 46.8 45.6 45.6 45.6 45.6 45.6 
2b 44.5 43."l 43.3 43.3 43.3 43.3 43.3 43.3 42.2 42.2 42.2 42.2 
27 42.2 42.2 42.2 42.2 42.2 41.0 41.0 41.0 39.9 39.9 39.9 19.9 
28 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 39.9 
29• 39.9 39.9 39.9 39.9 39.9 "39.9 41.0 43.3 79.8 220. 191. 139. 
30 111. 121. 143. 155. 143. 129. 116. 106. 101. 95.2 90.8 87.5 
31 84.2 8 3. 1 88.6 101. 104. 114. 115. 114. 114. 112. 109. 104. 
•SPECIAL POINTS 
29 1730/82.0 1900/77.6 
RIVER GAGE DATA 
STA. NO. 12 RIO ORITUPANO AT LOS CARACAS 
JUNE 1969 
DISCHARGE IN CFS 
DAY 0200 0400 ObOO 0800 1000 1200 1400 !bOO 1800 2000 2200 2400 
1 99 .5 'l4.1 89.7 85 .3 82.0 80 . 'l 78.7 78.7 75.4 73.2 71.0 1>8.8 
2 bb.b 64.4 b 3. 3 1>3.3 1>3.3 1>2.2 b 1. 1 bO.O bO.O 58.9 57.8 57.8 
3 56.7 55.6 54.5 54.5 54.5 54.5 53.4 52.3 51.2 51.2 51.2 50. 1 
4 50.1 4'l.O 49.0 49.0 49.0 4 7 .'l 47.9 41>.8 41>.8 45.1> 44.5 44.5 
5* 44.5 43.3 43.3 43.3 42.2 43.3 43.3 51.2 82.0 281. 228. 186. 
b lbl. 137. 11 7. 104. 102. 91>.3 93.0 87.5 8 3. 1 7'l.8 77.1> 75.4 
7 72.1 1>8.8 1>5.5 65.5 b7.1 b8.R b6.b 66.1> 67.7 1>8.8 68.8 72. 1 
8* lib. 172. 189. 191. 184. 172. lbl. 150. 142. 132. 125. 117. 
9 112. lOb. 102. 97.3 93.0 'l0.8 87 . 5 85.3 8 3. 1 82.0 80.9 79.8 
10 78.7 77 .b 75.4 74.3 73.2 b'l.9 b8.8 1>8.8 b7.7 b7.7 65.5 1>4.4 
11 64.4 1>3.3 b2.2 b 1. 1 b 1. 1 b 1. 1 60.0 58.9 58.9 57.8 57.8 51>.7 
12* 51>.7 55.6 55.6 54.5 54.5 54.5 54.5 54.5 60.0 R7.5 94.1 7'l. 8 
13 68.8 71.0 91. q lO'l. 114. 110. 98.4 86.4 79.8 73.2 1>8.8 65.5 
14 1>3.3 bl.1 58.9 57.8 57.8 56.7 56.7 57.8 56.7 55.1> 54.5 53 . 4 
..... 15* 53.4 52.3 52.3 51.2 51.2 52.3 53.4 56.7 56.7 57.8 76.5 80.9 ..... 16 75.4 75.4 74.3 71 . 0 b6.b 64.4 1>2.2 60.0 bO.O 57.8 57.8 56.7 
I 17 54.5 52.3 52.3 51.2 50.1 50. 1 50.1 49.0 49.0 4'l.O 49.0 4 7. q _, 
18 49.0 47.'l 47.9 47.'l 49.0 51.2 53.4 53.4 52.3 52.3 52.3 52.3 
1.0 l'l* 71.0 128. 143. 144. 144. 153. lbO. 158. 150. 142. 134. 12'l. 
20 121>. 125. 121>. 126. 12'l. 129. 126. 122. 119. 114. 10'l. 105. 
21* 101. 96.3 93.0 B'l.7 87.5 81>.4 85.3 83 .1 85.3 144. 117. 128. 
22* 11 7. 106. 110. 122. 130. 130. 122. 122. 111. 104. 'l9 .5 97.3 
23 96 . -~ 'l5.2 97.3 102. 107. 111. 112. 115. 121. 125. 12'l. 12'l. 
24 121>. 129. 142. 156. 163. 158. 144. 132. 122. 11 b. 115. 115. 
25 lib. 122. 134. 147. 156. 158. 156. 152. 147. 142. 134. 129. 
26 122. 120. 122. 136. 147. 149. 14'l. 152. 155. 156. 155. 152. 
21 149. 146. 143. 140. 136. 133. 128. 125. 121. 117. 114. 110. 
28 107. 105. 103. 102. 99.5 'l7.3 97.3 96.3 95.2 'l3.0 91.9 88.6 
29 81>.4 84.2 80.9 79.8 77 .b 75.4 74.3 73.2 72.1 71.0 69.'l 68.8 




12 1755/55.6 1835/65.5 1910/130. 2045/75.4 2120/'l5.2 
15 11>25/bO.O l'l30/54.5 
19 0100/53.4 
21 1845/85 . 3 2130/116. 
22 0250/105. 1530/111>. 
30 11>30/ 67.7 
RIVER GAGE DATA 
STll. NO. 12 RIO ORITUPANO AT LOS CARACAS 
JULY 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0&00 0800 1000 1200 1400 1600 1800 2 000 2200 2400 
l* bb.b bb.b 66.6 67.7 87.5 142. 14 7. 130. 111. 101. 94.1 90.8 
2 87.5 85.3 84.2 84.2 85.3 87.5 90.8 97.3 109. 115. 121. ll 9. 
3 114. 109. 10&. 103. 99.5 97.3 95.2 93.0 94.1 91.9 90.8 8 7.5 
4 85.3 83.1 82.0 80.9 79.8 78. 7 77. b 76.5 75.4 75.4 74.3 73.2 
5* 72.1 71.0 69.9 69 .9 76.5 l H. 169. 160. 142. 120. 107. l 0 1. 
b 96.3 93.0 90.8 88.b 85.3 83. 1 80.9 79.8 77 .b 76.5 74.3 73.2 
7 71.0 b8.8 b1.7 bb.b b5.5 65.5 64.4 63.3 b4.4 b4.4 74.3 78.7 
8 74.3 b7.1 b4.4 b3.3 b2.2 b2.2 b2.2 b3.3 65.5 69.9 74.3 78.7 
9 82.0 83.1 83.1 84.2 85.3 86.4 88.b 88.6 87.5 87.5 87.5 1!7.5 
10* 88.b 91.9 94. l 94. I 91.9 89.7 87.5 84.2 155. lbb. 200. lb7. 
ll* 144. l5b. 305. "l84. 172. 35b. 320. 495. 596. 565. b 34. 782. 
12• 859. 840. 782. 788. 759. 810. 895. 961. 12b0. 1390. 1390. 1300. 
l3 1120. 984. 863. 790. 742. 676. b01. 551. 515. 479. 458. 419. 
14 420. 406. 392. 375. 36b. 35b. 317. 332. 332. 332. '127. 335. 
15* 337. 340. 317. H5. 327. 320. 315. 312. 310. 342. 340. 372. 
16* 57 b. 673. 777. 79b. 7b9. 724. b80. 687. 77 2. 759. 7b9. 911. ...... 17* 1310 • 1480. 1480. 1290. 9bb. 870. 807. 793. 796. 79b. 785. 1b 7. ...... 18 737. 709. b8 7. bb9. b52 • bH. b32. b26. 618. 607. 599. 579. 
I 19 554. 531. 498. 41>0. 420. 384. 350. 312. 277. 249. 228. 2lb. N 
0 20 203. 195. 181>. l 77. 174. 1b9. 1 b4. l6D. l5b. 152. 149. 147. 
21 144. 140. 13'l. 136. l3b. lH. 132. 129. 128. l2b. 126. 124. 
22 122. 121. 120. 119. 117. 117. 1 15. 114. 112. 112. I 11 • II O. 
23• 110. 109. 109. 111. 114. 114. 110. lOb. lOb. 105. 104. 103. 
24 103. 102. 10 1. 101. 101. 99.5 99.5 98.4 98.4 98.4 98.4 98.4 
25 98.4 98.4 98.4 99.5 101. 10 l. 101. 101. 99.5 98.4 98.4 97.3 
2b 97.3 9b.3 9b.3 96.3 96.3 95.2 94.1 93.0 91.9 91. 9 90.8 90.8 
27• 93.0 9b.3 112. 136. 136. 12b. 116. 110. 107. 110. 117. 114. 
28 I b 1. 181. 177. lb3. 147. 134. 125. 119. 115. 110. 107. 105. 
29 101. 102. 101. 10 I. 98.4 96.3 95.2 94.1 91.9 90.8 90.8 <JO.H 
30 88.b 87.5 87.5 86.4 86.4 86.4 85.3 84.2 84.2 84.2 84.2 8'1. 1 
31 83.1 82.0 82.0 82.0 82.0 82.0 82.0 80.9 80.9 79.8 79.8 79. fl 
•SPECIAL POINTS 
l 0900/1>9.9 1300/149. 
5 1430/171. 
10 1615/84.2 1900/128. ?115/203. 
ll 0240/144. 1615/523. 11>55/485. 2015/565. 
12 01>45/7 74. 0750/790. 2110/1430. 
15 2045/348. 




RIVER GAGE DATA 
STA. NO. 12 RIO ORITUPANO AT LOS CARACAS 
AUGUST 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 OflOO 1000 1200 1400 1600 1800 2000 2200 2400 
1 79.fl 79.8 79.8 79.8 78.7 78.7 78.7 78.7 78.7 78.7 78.7 78.7 
2 77.6 77.6 76.5 76.5 76.5 76.5 77.6 77.6 77.6 79 .8 87.5 119. 
3 149. 1 7 I. 184. 19R. 209. 226. 232. 251. 345. 392. 366. 361. 
4 358. 364. 37 2. 366. 345. 310. 2 74. 240. 220. 213. 216. 218. 
5 222. 226. 228. 222. 220. 216. 2 11. 209. 202. 19!l. 191. 186. 
6 176. 166. 160. 155. 153. 150. 144. 140. 130. 124. 121. 119. 
7 116. 114. 110. 107. 106. 104. 103. 98.4 97.3 94.1 93.0 89.7 
8 88.6 87.5 86.4 87.5 10 1. 134. 191. 222. 240. 258. 267. 277. 
9 293. 5!!2. 689. 639. 543. 452. 361. 297. 263. 238. 228. 226. 
10 226. 2~0. 240. 251. 267. 281. 290. 305. 310. 310. 295. 2 74. 
11 249. 218. 200. 1 79. 164. 155. 150. 149. 146. 137. 130. 1?6. 
12* 128. 161. 238. 767. 840. 9 19 . I 030. 1000. 853. 74 7. 693. 684. 
13* 701. 726. 757. 788. 793. 802. 834. 940. 899. 895. 940. 1050. 
14 1310. 1360. 1300. 1120. 975. '395. 849. 822. 790. 762. 730. 699. 
15 676. 634. 599. 559. 526. 485. 455. 433. 409. 386. 361. 34~. 
....... 16* 332. 315. 300. 28 3. 267. 251. 242. 300 • 843. 1040. 1040. 90 7. ....... 17* 774. 673. 579. 53 7. 531. 548. 56R. 610. 699. 802 • 73 7. 699. 
I 18 680. 662. 652. 634. 607. 573. 5 31. 479. 431. 384. 345. 317. 
N 19 300. 293. 290. 283 . 279. 26 7. 256 . ?49 • 234. 222. 216 . no. ...... 
20 258 . 32 7. 358. 34R. 320. 295. 2 79. 265 . 258. 254. 242 . 234. 
21 222. 216. 209. 203. 198. 1 9 1. 186. 179. 174. 171. 164. 160. 
22 155. 150. 147. 144. 147. 158. 163. 158. 152. 146. 140. 136. 
23* 134. 132. 129. 126. 126. 124. 122. 1 2 1. 137. 177. 216. 203 . 
24* 174. 161. 444. 626. 730. 793. 831. 822. 774. 7?8. 647. 551. 
25* 495. 452. 433. 4 31. 431. 423. 412. 406. 450. 415. 386. 312. 
26 158. 350. 340. 322. 307. 2R 1. 251. 232. 215. 203. 193. 184. 
27 I 7 7. I 74. 169. 166. 163. 160. 155. 150. 147. 14 6 . 14 3. 142. 
28 139. 136. 136. 134. 133. 132. no. 126. 125. 124. 122. 121. 
29• 120. 125. 139. 155. 153. 144. 134. 128. 124. 121 . 122. 124. 
30 125. 125. 124. 122. 117. 116. 114. 1 11. 109. 107. 107. 106. 
31 106. 10 5. 104. 103. 102. 102. 101. 10 1. 99.5 99.5 98.4 98.4 
*SPECIAL POINTS 
12 1450/1060. 2230/684. 
13 1330/799 . 1625/944. 1900/888. 
16 1515/240. 211511060. 
17 0930/526. 1920/810. 
23 1730/122. 1900/136. 2045/176. 2230/220. 
24 0~45 /160. 1500/817. 
25 161 0/401. 
29 0900 /156. 
RIVER GAGE DATA 
STA. NO . 12 RIO ORITUPANO AT LOS CARACAS 
SEPTEMBER 1969 
DISCHARGE IN CFS 
. DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
97.1 96.3 96.1 96.3 96.3 96.1 95.2 94.1 94. l 93.0 93.0 93.0 
2>1< 93.0 9l.'l 91.9 'll .9 ll 5. 155. 155. 144. 126. 11 7. 11 2. 114. 
3 119. 122. 124. 124. 124. 124. 122. 120. 117. 112. Ill. 109. 
4 107 . 106. 105. 104. 102. l 01. 98.4 97.3 96.1 95.2 94.1 93.0 
5+ 93.0 91.9 91.9 'l0.8 90.8 90.8 96.1 93.0 93.0 93.0 91.9 90.B 
6 89 . 7 88.6 87.5 87.5 87.5 87.5 86.4 86.4 86.4 86.4 85.3 85.3 
7 84.2 84.2 84.2 84.2 84.2 84.2 84.2 83.1 8l.l 83. I 8l. 1 82.0 
8* 82.0 82.0 82.0 82.0 82.0 62.0 82.0 82.0 82.0 84.2 84.2 724. 
9+ 961. 99 3. !149. 75 7. 719. 707. 705. 695. 678. 652. 637. 642. 
10 659. 676. 689. 709. 722. 730. 737. 7H. 737. 733. 719. 703. 
11 * 659. 626. 58 7. 53 7. 477. 404. 404. 307. 300. 317. 358. 401. 
12• 431. 431. 417. 401. 386. 378. 372. 369. 369. 366. 369. 37 2. 
13 378. 384. 384. 381. 181. 378. 375. 364. 340. 310. 274. 2 4 0. 
14 21 3. 191. 177. 16 7. 161. 155. 150. 144. 140. 137. 133. 132. 
15 129. 12 B. 126. 122. 120. ll 9. 116. ll5. 114. 112. 111. 110. ,_. 
16 109. 107. 107. 106. 106. 105. 103. 102. 101. I 0 I. 101. 99.5 ,_. 
I 1 7 99.5 98.4 97.1 97.1 97.3 97.3 96.1 96.3 95.2 94. I 94. 1 93.0 
N 18 93.0 91.9 91.9 91.9 91.9 90.8 139.7 89.7 89.7 88.6 88.6 87.5 
N 19 86.4 85.3 85.3 85.3 85.3 85.3 85.1 84.2 83.1 8 3. I 83.1 81. I 
20 8 3. I 8 3. I 82.0 82.0 62.0 A2.0 A2.0 A0.9 80.9 80.9 80.9 80.'1 
21 79.B 7!1.7 78.7 78.7 78.7 78.7 78.7 78.7 78.7 77.6 77.6 77.6 
22* 77.6 77.6 76.5 76.5 76.5 76.5 80.9 78.7 77.6 77.6 77.6 77.6 
23• 76.5 76.5 86.4 153. 16 3. 146. 116. 103. 97.3 93.0 69. 7 87.5 
24 84.2 84.2 83. 1 83. 1 80.9 79.8 78.7 78.7 77.6 76.5 76.5 85.3 
75 95.2 97.3 93.0 88.6 84.2 82.0 79.8 78.7 78.7 77.6 76.5 75.4 
26 74.3 74.3 73.2 73.2 7l. 2 73.7 72.1 71.0 71.0 71.0 71.0 71.0 
l7 69.9 69.9 69.9 69.9 69.9 f-.9.9 69.9 69.9 69.9 68.8 61'1.8 &7.7 
28 67 . 7 67.7 67.7 67.7 67.7 67.7 68.8 68.8 67.7 67.7 67.7 6 7. 7 
2'1• 67.7 f>7.7 67.7 67.7 67.7 6 7. 7 66.6 71.0 69.9 69.9 71.0 74. 3 
30 75.4 74.3 7 2. l 71.0 69.9 69.9 6 7. 7 67.7 66.6 66.6 66.6 66.6 
*SPECIAL POINTS 
2 1245/158. 
5 1310/!19. 7 
B 2320/85.3 
9 0310/1000. 
II 1630/300 . 
12 0230/43 3. 
22 12 50 17f> . 5 
23 OS00/7h . 5 1100/163. 
29 1500172.1 
RIVER GAGE DATA 
STA. 1\10. 12 RIO ORITUPANO AT LOS CARACAS 
MEAN DAILY DISCHARGE IN CFS 
1969 
DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER 
1 44.6 83.1 96.5 79.1 95.3 
2 44.4 62.1 96.1 80.o 116. 
3 43.8 53.6 99.8 246. 119. 
4 44.6 4 7. 8 79.2 298. 101. 
5 45.6 90.5 107. 212. 92.2 
6 45.6 107. 84.7 148. 87.3 
7 47.2 68.5 67.7 104. 83.8 
8 49.7 152. 67.1 162. 91.4 
9 53.0 93.5 85.4 403. 127. 
10 50.8 71.7 11l. 271. 710. 
11 48.1 60.6 399. 174. 461. 
12 46.2 63.6 976. 650. 388. 
....... 13 48.6 87.6 725 • 828. 354. ....... 
I 14 46.0 58.2 364. 978. 164. N w 15 46.0 56.8 331. 505. 119. 
16 M 44.9 66.0 717. 486. 104. 
17 48.7 44.6 5o.A 1010. 662. 96.7 
18 47.7 44.2 50.6 654. 542. 90.7 
19 47.1 43.5 134. 389. 265. 84.8 
20 46.7 43.3 123. 173. 286. 81.8 
21 45.8 43.1 97.7 134. 193. 78.7 
22 46.8 42.5 114. 117. 151. 77.5 
23 47.0 42.6 110. 109. 141. 107. 
?4 47.1 47.3 135. 100. 593. A0.9 
25 46.4 46.7 141. 99.4 436. 84.0 
26 46.3 43.2 142. 94.5 278. 72.6 
?7 45.~ 41.? 132. 114. 160. 69.7 
28 44.8 39.9 99.1 138. 131. 67.9 
29 44.~ 72.8 77.1 96.9 132. 68.9 
30 44.5 121. 66.2 86.0 116. 69.7 
31 103. 81.5 102. 
RIVER GAGE DATA 
NAME: Sta . No. 13 R{o Chive at La Colmena. 
LOCATION: Longitude 630 40.5 1 W, latitude 09° 00.5 1 N. Approximately 
25.8 km WSW of Oritupano, at La Colmena. 
DRAINAGE AREA: 206 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder attached to left bridge 
abutment on downstream side of bridge. 
RECORDS AVAILABLE: May 7, 1969 through September 30, 1969. 
REMARKS: Record is fair to good, except between 300 cfs and 500 cfs 
where flow through the culvert begins. 
CODING: M signifies missing data; E signifies estimated data. 
Loo/Ung up./dJu!.am a;t the R;_o Chive gag.<.ng ~ta.t.<.on. The A3 5 Jtec.o!tde.Jt ~ 
.<.n the while metal. box on the dowMtJteam .te6t abutment o6 the b!t.<.dge 
(Jt.<.ght ~.<.de o6 the photogJtaph). The.Jte ~ a .tAAge po.<.nt ~and bAA 
.<.mmed.<.a.te.ty up~tlteam o6 the b!t.<.dge . The ~and bAA appeaM while .<.n the 
photogJtaph . 
II - 25 
SUMMARY OF DISCHARGE MEASUREME NTS 
FOR 
STA. NO. 13 RIO CHIVE AT LA COLME NA 
Num-
* ber Mean Inside * Per- Meas . Gage Meas. * * Velo- Gage Dis- Shift cent Sec- Height Water No. Date Made by Width Area city Height charge Adj. Di ff. Method tions Change Time Temp. 
ft sq ft fps ft cfs ft ft hr OF 
1 May 7 Santos 22. 0 11.0 1.02 0.61 11.2 0 -1.5 Wading 21 0 0. 4 84 
2 18 Santos 21.0 10.6 1.00 0.58 10.6 0 +0.2 Wading 21 0 0.5 82 
3 29 Santaella 20 .0 9.69 1.10 0.60 10.7 0 -3.6 Wading 20 0 0.3 83 
4 June 10 Romero 23 .0 16.9 1.13 0.86 19. 1 0 +4.1 Wading 24 0 0.7 82 
5 17 Santaella 22.0 14.8 1.10 0.78 16.4 0 +2.2 Wad i ng 23 -.01 0.4 82 
6 25 Santos 31.0 21.8 1.00 1.01 21.8 0 -4.4 Wading 25 0 o.z 81 
7 29 Santaella 24.0 18.5 1.05 0.90 19.5 0 0.0 Wading 25 0 0.5 82 
8 July 7 Tirado 34.0 28.8 1.01 1.23 29.0 0 -1.4 Wading 22 0 0. 5 81 
9 8 Santos 58.0 49.9 0. 74 1.50 37.0 0 -1.3 Wading 21 +.02 0.7 82 
10 10 Romero 40.0 44.7 0.78 1.41 35.0 0 +0.6 Wading 21 -.02 0.1 81 
11 11 Santae 11 a 58.0 79.3 0 . 70 1.98 55.4 0 +1. 3 Wading 28 +.05 0.9 76 
12 12 Santos 63.0 129. 0. 74 2.82 95.4 0 -1.9 Wading 22 +.04 0.9 78 
13 13 Duke 53.0 225. 1.11 4.28 251. 0 0 .0 Bridge 19 +.05 1.1 77 
14 13 Stevens 53.0 242. 1.20 4.44 291. 0 +5.7 Bridge 22 +.06 1.4 77 
15 14 Santos 49 .0 230. 1.30 4.90 298. 0 -16.4 Bridge 24 +.03 1.4 76 
16 15 Tirado 51.0 207. 1.47 5.10 328. 0 -16.5 Bridge 26 -.01 1.7 
17 17 Tirado 50.0 170. 1.41 4.29 239. 0 -5 .5 Bridge 25 -.01 1.2 79 
18 21 Romero 78.0 157 . 1.18 3.82 185. 0 -2.9 Bridge 26 -.03 0.9 78 
19 29 Santaella 65.0 91.8 1.15 2.98 106. 0 -1.7 Wading 23 -.01 0.5 76 
20 Aug . 4 Velasquez 65.0 56.0 0.97 1.98 54.3 0 -0.7 Wading 26 +.01 0.6 84 
21 8 Santos 63.5 101. 1.02 2.84 103. 0 +4.0 Wading 22 - .02 0.6 80 
22 10 Santos 74.0 145. 1.03 3.44 150. 0 +1.4 Wading 26 +.07 1.0 81 
23 11 Santaella 52.0 203. 1.50 4.50 305. 0 +7 .1 Bridge 26 +.04 1.7 78 
24 13 Santaella 52.0 505. 3.47 8. 56 1840. 0 +8.2 Bridge 24 +.48 1.5 75 
25 13 Santae 11 a 52.0 643. 3.61 8.96 2410 . 0 -3.8 Bridge 24 +.07 1.3 75 
26 14 Romero 52.0 747. 1.93 8.54 1520. 0 -8.4 Bridge 26 -.05 1.3 80 
27 15 Romero 52.0 703. 1.20 7.64 912. 0 -4.8 Bridge 26 - .04 0.9 80 
28 16 Romero 52.0 666. 1.13 6.94 813. 0 +3 .4 Bridge 26 - .03 1.1 78 
29 18 Romero 52 .0 573 . 0.80 5.50 499. 0 +6.0 Bridge 26 -.04 1.2 
30 Sept. 5 Velasquez 67.0 134. 0.49 2.56 65.4 0 -20.0 Wading 25 -.01 0 .8 81 
31 13 Velasquez 70.0 174. 0.66 3.1 7 116. 0 -5.8 Wading 24 0 0.7 




STA. NO. 13 RIO CHIVE AT LA COLMENA 
Gage Di s - Gage Dis - Gage Dis- Gage Dis- Gage Dis-
Height cha r ge Height charge He i ght charge Height charge Height cil arge 
feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 2.00 55 .5 4 .00 213 . 6.00 575 . 8.00 11 01. 
. 10 .10 59 . 7 . 10 226. . 10 597 . . 10 1161 . 
. 20 .20 64.1 .20 240 . .20 619 .20 1241. 
. 30 . 30 68.7 . 30 254. .30 641. . 30 1341. 
.40 .40 73.5 .40 269 . .40 663. .40 1461 . 
. 50 8.5 . 50 78 .5 .50 285 . .50 685. .50 1601 . 
. 60 11.1 .60 83.9 .60 302 . .60 708 . .60 1761. 
. 70 13.8 . 70 89.7 .70 320 . .70 731. . 70 1941 . 
. 80 16.6 . 80 95.9 .80 338 . .80 754. .80 2141 . 
. 90 19.5 .90 102.5 .90 356. .90 777 . .90 2361. 
1.00 22.5 3.00 109.5 5.00 374 . 7.00 800 . 9.00 2601. 
. 10 25.5 . 10 11 7. .10 393 . .10 824. .10 2861 . 
. 20 28.5 .20 125. .20 412 . .20 848 . .20 
. 30 31.5 .30 134. . 30 431. . 30 872 . . 30 
.40 34.5 .40 144. .40 451. .40 896. .40 
.50 37.5 .50 154. .50 471. .50 921. . 50 
.60 40.7 .60 165. .60 491. .60 946 . .60 
. 70 44.1 . 70 176. . 70 512 . .70 976. . 70 
. 80 47.7 .80 188. .80 533 . . 80 lOll . .80 
. 90 51.5 .90 200 . .90 554. .90 1051. .90 
II-27 
RIVER GAGE OAT A 
STA . 1111 . n RI D CHIVE hT LA CO LME IIIA 
APRIL 1~69 
DISCHARGE I'< CFS 
DAY 0200 0400 0600 OAOO 1000 1200 1400 1600 1800 2000 2200 2400 
10 M '·1 M M M 11. 9 Lt. 9 11.6 11. 6 11.6 Ll. 6 11.6 
1 l 11. 9 11.9 ll. 9 12.2 12.2 LL. 9 ll. 9 11. 6 11.6 11.6 11.6 11.6 
12 11. 6 11. 9 11.9 12 . 7 12.2 12. 2 11. 9 11. 9 l 1. 6 l 1. 6 11.6 1 l. 6 
1 3 11. 9 11. 9 12.2 12 . ? 12. ? 12. 2 11. 9 11. 9 ll. 9 11. '! 11.9 11. 9 
14 11. 9 11.9 12 . 2 12.2 12 . 2 12.2 12 . 2 12.l 12.2 12.2 11. 9 l 1 . 9 
15 l2 . 2 12 . / 12.2 17. .4 12 .4 12.7 12 . 2 ll. 9 11. 9 Lt. 9 11. 9 Lt. 9 
16 11.9 12 . 2 12 . 2 12 . 2 12.4 12 .4 12. 7 12 . 2 12.? E 11.9 t: ll.9 E 11.9 E 
I 7 11. 9 12. 2 12.2 12. 7 12.4 12.4 12.4 12. 2 12 . 2 E 11.9 t: 11.9 E 11. 9 E ....... 11:! ll. 9 11. 9 12 .2 1?. 7 12.2 12.4 12. 2 12.2 ll. 9 1 1.9 11. 9 11. 9 ....... 
I 19 ll. <J 11. 9 ll. 9 17.2 12.2 12. 2 17 . 2 11. 9 ll. '! f 11. 9 ~ LL.9 11. 9 
N 20 11. 9 ll. '1 11.9 12.2 12.2 12.2 12. 2 11. 9 11.6 11. 6 11.6 11.6 
00 21 11. 6 ll • 'I ll.9 ll. 'I 12. 2 12.2 1 l. 9 11. 6 ll .6 l 1 . 4 Ll.4 lL. 4 
22 11. 6 11 . 6 ll. 6 ll. 'I 11.9 11. 9 ll. 'l lL . 6 1 l. 4 11.4 11.4 11.4 
23 1 t. 4 11.4 11.6 11.6 11. 9 Lt. 9 11. 9 ll. 6 11.6 11.4 11.4 ll. 4 
2 4 Lt. 4 ll. 4 11.6 11. 6 11.6 11. 9 11. 6 11. 6 ll. 4 11.4 11.4 11.4 
25 11. 4 11.4 ll. 4 ll. 6 11.6 ll • 6 11.6 11. 6 l t. 4 11. l Lt. l Lt. 1 
26 11. l 11.4 11.4 11. 6 11.6 11. 6 11. 4 11. 4 11. 1 ll • l 10.8 10 .1'1 
2 7 11. l ll.l 11.4 11. 4 11.6 11.6 11.4 11. 1 10.8 10.8 10 . 8 LO.A 
2u l t. I I l. l ll. l 11. 4 11.4 11.4 11.4 11 • l 10.1'1 10.8 10.6 10.8 
7'1 LO . fl LO.H 10. B 1 1. 1 11. 1 11. 4 11. 4 11. 1 10.8 LO.tl 10. 6 10 . & 
30 l O. H 10.~ 10 .8 ll. l 11. l LL.4 11.4 ll. l 10.8 LO.tl 10 . 6 10.A 
*~Pt:CIAL POl''ITS 
N[]Nt 
RIV Ef.t GAt;( OAT h 
STA. NO . n RI O CHIV E h T LA COLME NA 
MAY 1969 
r> I S::HARGE 1'1 CFS 
DAY 0200 0 40 0 0600 0800 1000 1200 1400 1600 1600 2000 ?ZOO 2400 
10 . 11 10 . !! 10 . fl 11.1 11.1 11.4 11.4 1 1. 1 10 . 6 IO . c 10 . 6 10 . 6 
<. 10 . 6 10 . 6 10 . 8 10 . 8 11.1 1 1. I 11.4 1 I • I 11. 1 10 . 8 10 . 6 10 . 6 
J 10 . 6 10 . 6 10 . 6 10 . 8 10 . 8 11.1 11. 1 1 1. 1 10 . 8 10 . 6 10 .6 10 . 6 
4 1•1 . 6 10 . 6 10 . 6 10 . 8 I O. H 10 . 8 11.1 1 1. 1 10 .8 10 . !! 10 .6 10 . 6 
') I U. 6 I O. o 10 . 6 10 . '3 10 . 8 1 0 . ~ 1!. 1 11. 1 11. 1 E 10 . 8 t 10 . 8 E 10 . 6 E 
6 I U. 6 10 . fi IO . A 10 . fi 10 . fl 11.1 I I. I I I . 1 E 11. 1 ( 11. 1 E 11. 1 E I 1. I E 
' 11.1 [ 11.1 t: 11.1 E 11. I E II. I F 11.1 E 11.4 I 1. 1 I I • I 11. 1 11.1 11. I fl II. 1 11. 4 !l.4 11. 4 11. 4 11. 4 11. 1 11.1 I 1. 1 11.1 11. 1 I 1. 4 
9 11. 6 1 1. 'I 1<. . 2 17 . 2 12 . 4 12 . 4 12 . 4 12 . 4 12 .4 12 .4 12 .4 12 . 4 
10 1L . 4 12 .<t 12 . 4 12 . 4 12 . 4 1? . 4 12 . 4 17 . 2 1? . ? 11. q 1 1. 9 11. 9 
!! 12 . 2 12 . ? 12 . 2 12 .4 12 .4 12 .7 11. 'J 1 1. ·~ 11.6 1 1 . 6 11. 6 11. 6 
12 l l. 'l II. <J 12 . 2 12 . 2 12 . 7 1? . 2 ll. 'l 11. 6 11. 6 11 . 6 1 1 . 6 11. 6 
....... 13 11. 6 II. 6 11. 9 11. 'l ll. 'l II. q 11. 6 11.4 11.1 I 1. 1 11.4 11.4 ....... 14 1 1. 4 11. 6 11. 6 1 1. 6 11. 4 I 1. I I 1. I 10 . t:l 10 . 6 IO . b 1 1.1 11. 1 
I 
N I '> 11.1 11. 4 11.4 I I. 6 11. 4 I I. 1 11.1 
I O. fl 10 . 6 10 . 6 I O. H 1 1.1 
1.0 16 1 1.1 11.1 11. 4 11. 4 11.1 10 . tl 10 . 6 10 . 3 1 () . 3 10 . 6 10 . o 10 . 8 
1 7 1U. d 11.1 I 1. 1 11.1 11. 1 10 . 6 10 . 6 10 . 3 10 . ~ 10. 3 I 0 . 3 10 . 6 
18 I U. I, 10 . 6 10 . 6 10 . 13 10 . 6 10 . 6 10 . 1 10 . 0 10 . 0 10 . 0 10 . () 10 . 0 
19 10 . 3 10 . 3 10 . ~ 10 . 6 10 . 6 10 . 1> I O. h 10 . 3 10 . 0 10 . 0 10 . 0 I 0 . 0 
20 I 0 . 1 10 . 3 10 . 6 10 . 6 10 .6 10 . 6 10 . 6 10 . 3 10 . 0 10 . 0 10 • ..1 I 0 . 1 
2 1 10 . 1 I 0 . 1 10 . 6 10 . 6 10 . 8 10 . 6 I O. h 10 . 3 1 () .~ 10 . '3 10 . 3 I 0. 3 
2L I O. o 10 . 6 10 . 1:! 11. I 11. I !!. 1 11. 1 11. I 11.1 1 1. 1 1!. 1 I I . I 
2 J 1 1.1 11.1 11. 1 11. 1 l!. 4 11. 4 11.4 I 1. 1 I 1. I 11. 1 1!. 1 11 • I 
24 It. 4 II. 6 11. 6 I I. 6 11. 'l I 1. 'l 11. 6 I I . 6 11. 4 II. 4 1!.4 I I. 4 
l':> 11. 1> I I. 6 11. 6 11. 6 11. q II. 6 ll. 4 11. 4 11. 1 11. I 11 . 1 1 I . I 
2o 11.1 11. 4 l!.4 11. 4 11. 4 11.4 11.1 1 1. 1 11. 1 I I. I 11. I I I • 1 
2 ( I I • 1 11.1 !l. 1 I I. I 11.4 11. 1 ll. I 10 . 6 10 .6 10 . 6 10 . 6 I 0 . o 
2H 10 . 6 10 . 6 I O. A 11. I 11. 1 11.1 11. I 10 . fl 10 .6 10.6 10 . 6 10 . 6 
2<J 10 . 6 IO . t:l 10 . !! 11. 1 11. 1 11. 1 11.1 I I. 1 11. 6 12 . 2 12 .4 12 .4 
3U 12 . 4 12 . 4 12 .4 12 .7 12 .7 12.7 12 .4 12. 4 17. 4 12 . 4 12 .4 12.4 
31 1/ . 4 1Z .4 12.4 12 . 4 12 .4 12. 4 12 . 2 11. 9 11.6 !!. 6 11.o 11. h 
• SPtCIAL I'll 11\J T 5 
NOI\Jl 
q iV ER GAGE DATA 
STA. NO . 13 R IO CH I VE H LA Cll LMf"' A 
J UNE 1<Jb9 
0 1 S:: HARGE I ' I CF S 
DfiY 020U 0 400 0600 0800 1000 1?00 14 00 1600 l AOO 2000 2200 2 4 00 
l 11. (> 11. ':1 11. 9 12 . 2 12 . 2 12 . 2 11. 9 11. ·~ 11. 9 1?. 2 12. 2 12 . 4 
2 12 .4 12 .4 12.4 1 ;> . 7 12 .7 12 . 7 ll' . 4 12 .4 13. 8 l3. "l 14 .6 15 . 7 
1 l o . o 16 . 0 16 . 0 15 . 7 16 . 0 l b .~ 16 . 6 17. 2 17 . 2 17. 2 17.5 17 . 5 
4 17. '> 1 '. 5 17. 2 17.2 l b . '! l b . b 16 . 0 15 .7 15 .5 15. 2 1 5 . 2 15 . 2 
5 l :. . 2 15 . 2 15 . 2 1 ':> . 2 1 '> . 2 14. 9 14 . 6 14 .() 14.4 14.4 14.4 14.4 
6 14. 4 14.4 14 . 6 14. 6 14. 1> 14 . 1> 14 . 6 14. (:, 15 . 2 15 . 2 15.5 16 . 3 
7 16 . 9 17.7 18 . 0 18 . 6 19 . 2 I R. 9 1!1 . 9 2 1. 0 2 1. 0 21 .3 21. b 2 1. 6 
b 2 1 . 6 ?1 . 6 2 1. 6 ?l . b 2 1. 9 2 1. 9 n . <J 21 . 6 2 1 . 6 21 . tJ 2 1.6 2 1.6 
<) 2 1. 1> 71 . 3 2 1. 0 20 .7 2u . 4 19 . fl 19 . 5 19 . 2 16 . 9 18 . '1 19 . 2 1'1 . 2 
10 1'1 . '> 1 Y. 5 19 . 2 18 . 9 18 . 6 18 . 1 1H. 6 1'1 . 6 1H. 6 18 . 6 18 . 6 1 ~ . 6 
11 1 ~ . 6 1fl . (:, 18 . 6 18 . 1 18 .3 16 . 0 1 I. 7 1 7. 7 17.7 17 .7 17.7 17.7 
12 1 '. 7 17.7 17.7 17. -; l7. 5 17. 2 17. 2 16 . 9 16 . 9 17. 5 17.5 17 . 5 ,_.. 13 1 7. '> I 7. 5 17. 5 1 7. <; 17. 5 I 7. 5 l7 . 2 17. 2 17. 2 l7. 2 16. 9 16. <) ,_.. 
14 l b . h I 16 · 6 16 . 1:> 11:> . 1 16. 3 11:> . 0 I :. . 7 15 . '> 15 - 5 1 5 . 5 15 .7 15 . 7 
w 1'> 15 .7 15 . 7 15 .7 15 . 7 15·5 15 . ? 15 . 2 14. 9 14 .9 14. 9 15 . 2 15 . 5 
C> 16 1 °) . 1 16 . 1 11:> . '1 1 7. 5 17.7 17. 7 I 1. I 17 . 5 I 7. 2 17. 2 16 . 9 16. 9 
1 ' 16 . '1 11> . & 16 . 3 u •. 3 16 . 0 l b . O 15 .7 15 . 5 15 . 5 15 .7 15 .7 1 '> . 7 1<.1 I J · 7 1? .7 1 ':> . 7 15 . 7 16 · 0 16 . 0 16 . 0 16 . 0 I I> . 1 16 . 1 16 .3 16. 1 
1 'J 16 . 1 16 . "l 16 . 3 16 . 6 16. & 16 . 3 I h . 1 16 . 0 16 . 0 16. 0 16. 0 16 . 0 
20 16 . 0 16 . 0 16. 0 lb . o 16. 0 1 5 .7 15 . 7 1'5 . '> 1'> . 2 15 - 2 15 . 5 I 5 . ':> 
7 1 b . 5 1 '> . 5 15 .7 15 . 7 15 .7 I '> . 7 16.0 16 . 0 16 .6 17. 5 u. 7 18 . 0 
22 18 . 6 1(! . <.1 18 . 9 18 . '1 19 . 2 19 . 5 19 . !1 20 .1 20 .4 20 . 4 20 .4 20 . 4 
7j 70 .1 ?0 . I 19 . H 1 <) . 5 19 . 5 19 . 2 19 . 2 19 . 2 18 . 9 18 . '1 18. 9 16 . <) 
/.4 l b . 'l l tl . 'J 18 . 9 1A. 9 l B. CJ 18 .-./ 1H . CJ 18 . 9 18 . 9 18 . '1 18.'1 I 9 . 2 
2 '> 19 . ':> ?u . 1 20 .7 21 . 6 22 . 5 22 . fl 23 . 1 2 3 . 1 2 3. 1 22 . 8 22 . 8 22 . 5 
26 u . s 22 . 2 22 . 2 22 . 2 22 . 2 2 1. 9 2 1. C) 2 1. 9 21. 6 2 1. 6 2 1- 6 2 1. 6 
2 7 ?.1 • 6 2 1. b 21 . 3 2 1. 3 2 1. 3 2 1. 0 2 1. 0 20 .4 20 .4 20 . 4 20 . 4 20 . 4 
2H ?0 . ' • ?0 · 4 20 . 1 20 .1 20.1 19 . 8 20 . 4 20 .4 20 .4 20 . 4 20 . 4 20 . 4 
2'1* 20 .4 ?0 .4 20 . 4 20 - 1 20 .1 19 . 8 19 .5 18 . 9 19 . 7 20 .1 20 . 1 20 . 7 
J u • 2 1 . u ?1 . "j 2 1. 0 2 1. 0 2 1. 3 ? 1. 3 2 1.3 2 1.4 26.7 30 . 6 35 . 4 16. 6 
• !>P[C!A L PO ! Nf S 
2 9 1!!3 0 11 '1 . 2 
) U l '>4?/? 1. 1 2 H 0 / 36 . 6 
RIV ER GAr;E flAT~ 
S T ~. NJ . I 3 RI O CH I VE AT LA CO L ~E~A 
JU LY 1969 
DISCHARGE I '< CFS 
DAY 0200 0400 0600 11800 1000 1 20 0 14 00 1600 ! BOO ?000 220 0 240 0 
I ~~ . 7 15 . 7 16 . 0 36 . 3 36 . 9 37 . 5 37 . 5 17.5 37.8 H . tl 37. 2 36 . 9 
L 3G . 3 35 . 7 34 . 1l 33 . '1 33 . 0 32 . I 11 . 2 30 . 3 ?9 .7 29 . 7 29 . 4 29 . 7 
3 ?9 . 4 2 '1 • . , 30 . 1 30 . 9 32 . I 3? . 4 13 . 1 n . ~ 14 . 8 35 . 4 36 . 3 16.9 
4 1( . 5 17 . 8 1 8 . I 38 . 4 38 . 8 38 . R 38 . fl 38.t! 3 CJ .! 39 . 4 3'1 . 4 39 . 4 
'> 3'J . 4 39 . 4 3'1 . I 39 . 1 3'1 . I 1CJ . 1 3A . 8 3R . 8 38 · '• 38 .1 3 7 .5 36 . 9 
6 36 . 1 1"> . 4 35 . I 34 . 2 B . 6 31 . 0 ~? . 7 12.1 31 . 5 31 . 2 31.2 30 . 9 
7 30 . 6 10 . 1 30 . 0 29 . 1 29 . 4 ?9 . 4 2"1 . 4 2'1 . 4 29 . 7 10 . 3 10.6 3 1. 2 
8 1 2 . 1 3 2 . ( 33 . 6 34 . 5 36 . 0 37 . 5 38 . R 39.4 4 0 . 0 4 0 . 0 39.7 3'1 . 1 
9 "H! . 4 37.8 37 . 2 16 . 9 36 . 6 36 . 0 3b . O 31> . 0 11> . 0 16 . 0 '15 . 7 15 . 7 
10 ~'> . 7 3~ .7 35 . 7 35 . 7 35 .7 15.4 14 . 5 14 . 8 35 .7 3 7 . 5 39 .7 41 . 7 
1 1 43 . 8 45 . 9 49 . 2 52.3 55 . 5 58.0 5'1.3 62 . 3 65 . 9 69 . 2 70 .1 70 . 1 
12 7 cJ . O 82 . 2 85 . 6 8'1 . 1 95.1 100 . 1 13 . 124 . 13 "1 . 150 . 16 3 . 1 7 5 . ...... 11 ! 90 . 201. 2 16 . 227 . 239 . 250. ?61 . 21! . 281 . 2'15 . 309 • 3 16 . ...... 14 1 2 4 . Bl . 336 . 345 . 352 . 360 . 365. 370 . 37 8 . 3~ 0 . 39 1. 39 3. I 
w 1 ~ FJ7 . 399 . "39'1 . 399 . 39 7. 195 . 391 . 193 . 395 . 391 . 38? . 374 . 
1o 11U . 361. 160 . 351. 145 . 340 . 134 . 327 . 320 . 315 . 304. 2'15. 
1 1 28'> . 2 78 . 27 1. ?64 . 257 . 251 . 2 46 . 243 . 240 . 231 . 233 . nz. 
1tl 226 . 2 18 . 21Z. 205 . 199 . 194. 18 8 . 18 3 . 178 . 176 . 175. 175 . 
[ 'I 171 . teo. 183 . 18 9 . 195 . 20 0 . 206. 214. 219 . 225. 2 3 0 . 236. 
20 2 39 . 244 . 24 (. 251 . 254 . 25 7. 257 . 2 55 . 254. 251. 2 4 7. 241 . 
2 l 23& . 230 . 222 . 214 . ?06. 199 . 192 . 184. 176. 17 0 . 164. l5 U. 
2< 1 5 < • 14fl . 145 . 142 . 140 . 139 . 140 . 140 . 141 . 143 . 144 . 146 . 
23 !4 '1 . 15?. 155. 158 . 161 . 162 . 16? . 16? . 16 1 . ! 58 . !57. 15'>. 
24 l ~ 3 . !5 1. 149. 146 . 144 . 14 1 . 1 38 . 114 . 121 . 125. 1 7 0 . 116 . 
2 '> l!L . lO t! . 105 . 10 1 . 97 . 2 94.0 91 . 5 90 . 9 89 .7 89. l 88 . 5 H9 . 1 
26 "'U . 'i 9? . 1 93 . 4 9 -~ . 4 92 . 7 90 . 3 8 7 .9 86 . 2 8 3. 3 80 . 6 78 . 5 71. 0 
21 76 . 0 75 . 5 76.0 77 . 0 78 . 0 79 . 5 80.6 82 . 2 83 . 9 85 . 6 8 7. 9 90 . '1 
2H 94 . (, '19 . 1 10 3 . lOA . 1 13 . 1 18 . 120 . 12 3 . 12 3. 12 3 . 1?3 . lZZ . 
l \ J 120 . 1 1 1 . 115 . 112. 10'1. l 05 . 102. 99 . 8 96 . 5 94.0 91 . 5 A '1. l 
30 Hu . 1 84 . 5 82 . 2 AO . 1 78 . 5 76.0 74 . 5 73 . 0 72 . 0 70 . 6 6H.7 67 . 3 
3 1 6 ') . (.~ 64 . l 6 "1. 2 61 . 9 61 . 0 59.7 5R . A 5R . O 5 7 . 2 55 . 9 55 .1 54.3 
« SP ~CIAL POl\/lS 
WlNt-
R IV ER GAGE DATA 
5 TA. "'J . 13 RI O CH IV E AT LA C~LrE~ ~ 
AUGUS T 1964 
0 I '>CHARGE IN CF'> 
UAY 0~00 0400 0600 0!!00 10 00 1 200 14 00 1600 180 0 2000 2200 2400 
1 ':> 1.1 52 . 7 5 1. 9 ., 1 . 1 50 .7 so . o 4 9 . 7 48 . 8 4 8 .1 47.3 46.6 46. 2 
2 4 '>. 5 44. 8 44. 5 44 . 1 43 . 8 43.4 4 3 .1 , .. 2 . 7 4 2 . 4 42 . 4 42 . 0 41 . 7 
3 4 1. 4 41 . 0 41. 0 40 .7 4 0 . 4 40 . 0 19 . 7 39 .4 39 .4 4 1. 4 4 2 . 7 43.4 
4 44 . 1 4 5 . , 46 . & 48 . 1 50 . 0 ') 1. 9 5l . CJ 54 . 7 55.5 55.'1 56. 3 56.3 
5 56 . 3 56 .7 57 . 2 58 . 0 59 . 3 6 1.4 63 .7 66 . 4 70 .1 73 . () 76 . 5 8 1. 1 
I, HI. . ? <J2 . l 9 7. 8 102 . 107. l 09 . 111. 116. 11 8 . 11 9 . 120. 12 0 . 
7 12 1. 121 . l ?L. 1?1. 12 1. 121. l2U. 12 0 . 11 9 . 11 7. 115. 1 1 3 . 
!:1* Ill · 10'-1 . 106 . 103. 10 1. 98 . 5 95 . '1 '13 .4 94 .6 91 • :, R8 . 5 ti6 . 2 
9 ~4 . 5 82 . <! 82 . 2 82 . 2 83 . 1 8 3. 9 83 . '1 83 . 9 81 .1 82 . 8 83 .3 85 . 0 
10 9J . 1 <J9 . 8 11 2 . 12 3 . 11 8 . 15 0 . 165 . 1 78 . 194 . 206 . 22 1. 232 . 
11 2 41. 25 t . 260 . 2 &'l . 275 . 282 . 28 7 . 2'!3 . 299 . 307. 30 7. 30 6 . 
12 3 1 l. 3 16 . 318 . 320 . 32 4. 325 . 12 4 . 333 . 331 . 32 9 . 3 24. 11 6 . 
13 3 11. 31 ·1. 320 . 342. 199 . 63 0 . 12 30 . 225 0 . 2600 . 2 75 0 . 2750 . 2600 . ,_. 14 255u . 2360 . 2180 · 2000 . 18 70 . I 760 . 165 0 . 153 0 . 144 0 . 13 50 . 127 0 . 12 00 . ,_. 1 5 114 0 . 11 00 . 10 50 . 1020 . 996 . 'l 70 . 9 43 . 92R . 90 H. 8 R9 . 870 . 850 . 
I 16 1114 . 8 1 <J . 8 10 . !:10 7 . 79 3 . 777 . 761 . /47. 73 L 717 . 70 1. 6!ll. w 
N 17 * 656 . 6H . 6 12 . 588 . 569 . 548 . 525 . 508 . 5 10 . 516 . 4 83 . 467 . 
1d 45 I. 45 9 . 46'1 . 4 77. 4 75 . 46 3 . 4lt1 . 414 . 38 7. 15!1. 33& . 3 1 3 . 
1'1 29.! . 2 /4. 260 . 246 . 2 34 . 22 5 . 2 1 3 . 205 . 200 . 195 . 190 . 18 7. 
2 0 1!10 . 174 . 168. 162 . 155. 14 9 . 145. 141. 13 '1 . 138 . 137. 139. 
2 1 14 0 . 144. 148. 154 . 164. 17 2 . 183 . 196 . zoo . 219. 230 . 24 1. 
n 2 4 d . 25 4 . 2 6 0 . 263 . 264 . 263 . 2 6 1. 25 8 . 255 . 25 1. 247. 241 . 
23 236 . 212 . 22'1 · 229 . 223 . 2? 1. 2 I 7. 216 . 21 6 . 216 . 217 . 2 18 . 
2 4* /.1>1 . 2 17. 2 14. 210 . 205. zoo . 195 . 190 . 21 9 . 541. 604 . 71 5 . 
2':> 67H . r, 1<) . 451. 39 1. 161 . 334 . 3 18 . 299 . 288 . 283 . 288 . 307. 
26 140 . I'll . 489 . 650 . 8 50 . 966 . 1030 . 1050 . 1050 . 1040. 1020 . 9'1 3 . 
2 I 'J 7 I . 94 'i . 'l3 1. 9 13 . 89 1. 8 72. 650 . 829 . 807. 784 . 765 . 74 2 . 
2tl II 'I. 694 . b 1t.>. o52. 632 . 6 1 0 . 586 . 575 . 55 2 . 531. 510 . 48 7. 
7 ' 1 4 6 ·J . 445 . 425. 408. 391 . ]74 . 358 . 343. 329 . 31':>. 302. 28 1. 
:1o I ! 'J . 26J . 25 1. 24 1. 2 32. 222 . 2 12 . 20 4 . 196 . 1H7. 180 . 173 . 
31 l bh . 151J . 15 3. 148 . 144. 11 <J . 134. 1 30 . 1 2 7. 123. 1 21 . 11 9 . 
*~PI:(. 1 hL P ll t ~. r s 
H 1 no / <~2 .1 
II 1 72 U/4 '11. I M'JO / ':>5'l . 
24 17 2~ /IAT . 
RIVER GAGE 01\H 
S Tfl. NO . ~~ RIO CHIVE fiT LA CO L" E'J A 
SEPTEMGER l'l6'l 
DISCHARGE I 'II CF S 
DAY 020 0 0400 0600 0800 1000 1200 1400 1600 1800 2000 2 200 l400 
1 11 ~ . 114. 111. 109. LOtl. l 07 . 106. 105. 104. 104. 105. 10 6. 
2 t o a . 11 0 . 112. l l 3. 114. 11 2 . 111. 109 . 107. 105 . 10 3. 101. 
} 9 -J. 1 '1 7 . IJ 95.9 95 . l 94 . 0 93 . 4 92 .7 92 .7 92.7 92 .7 93.4 93 .4 
4 93 .4 93 .4 93 .4 92 .7 92.7 9 1.5 90 . 9 90 . 3 9 0 .3 89.7 tl9.1 8 7.9 
5 87.3 86.<' 8 4.5 83.'l 82.2 8 1. 1 80 . 1 79.0 78.5 77. ~ 77. '> 76. 5 
6 76.0 7 5 . 0 74 . o 71. 0 72.0 71.6 70 . 6 69 . 2 68.7 I;)/ . 3 66.8 65 . 9 
7 6 '>· 0 64 . 1 6 3. 7 63 . 2 62.8 62.3 62 • . 3 61 . 'I 61.9 61 . 0 60 . 6 60 . l 
d ~9 . 7 59 .7 5'1.3 5q . a Stl . f! 51! .4 58 .4 5a . o 58 . 0 <;7.o <;7.2 ">6 . 7 
'! ~6 . 3 ~5 . '1 55.9 <;5 . 5 55.5 5 4.7 54 . \ 5 \.'I 53 ."> 53. 1 52 . I '>2 .3 
10 5 1. ''I 51 . 9 51.'1 51 . 5 5 1. 5 51 . 5 5 1. 1 51.1 51.:; 51.~ 52.3 53.9 
11 5~ . , 5'3 .4 61.9 67 . 8 74.0 8 1. 1 89 . l 98 . 5 10fl. 11 7. 1 2 4. l 11 • 
12 I 38 . 14 l. 146. 150 . 153. 154. I 54 . 152. 150. 146. 14 2 . lH. ...... l 3 133. 128 . 126. 123. 123 . 123. 12 3 . 125. 127. 129 . 133. 136. ...... 14 l 3'1. 14 2 . 144. 148. 150. 153. 156 . 15 !:! . 15 9 . 161. 161. 15 9 . I 
w l ~ 15 '-J. 15 tl . 156. 154. 153. t<;L. 15 0 . 14 8 . 146. 144. 14 2 . LH. w 16 13 (, . 13 3 . 12 9 . 126. 12 3 . 120 . l 1 7. 113. 10'1. 107. 104. 102 . 
11 9C' . 5 9 5 . ' ) 9? .7 90.~ 87.9 86 . 2 8 3 . 9 Rl.7 80 . l 7 8.~ 76 . ':> 7~.0 
1 1! n. 5 72 . 0 70 . 6 68.7 6 7. 8 66.4 65.0 6'•. l 6?.f! 62 . 3 61 . 0 60 . I 
l 'J 5'1 . 'l 58 . 0 57 . 2 ~5 . 9 55.5 54.7 54 . 3 53 . 9 53.5 53. 1 5 2 .3 51 . ' ) 
20 5 1. ~ 51 . l 50.3 50 . 0 4 9 . 6 49.2 4tl . !l 4!l.4 48.1 4 7. 7 47 .7 4 7. \ 
21 4 1. 0 46 . 6 46 . 2 45 . 9 45.'l 45.<; 45.2 44.B 44.5 44. 5 44.5 4'•· I 
22 44 . l 41 . H 43.4 4 3 . L 42.7 4?.7 43.1 43. L 43.1 42.7 42. 1 42.7 
Z.l 41. .7 4?.4 42.4 42. 0 41.7 41.7 41.4 41.0 41.0 41.0 40.7 40 . 7 
24 4 U.7 40 .7 40.7 40.7 41.0 42.0 43.A 46.2 48.4 52 . I 57.2 62 . 8 
2~ 69 . 6 75 . 0 80 . 1 84.5 8 1. 9 90 . 9 93 .4 94 . 0 94.6 94.u 94 . 0 '! 3 . 4 
26 'J .l.4 'l5 . 3 9 7. 2 100. I 05. 11 o . I 16. 121 . 127. 131. 138. 14 ) . 
l l l4 H. I 'i O. 154 . 155. 156. 155. 153. 150. 146 . 141. 135. 128. 
2!i 12 '1. ll 7. 112. 107. 103 . 99 .1 95.3 'H.S 8!l.5 R6 . 2 83 . 3 A0 . 6 
2'1 r ~ . o 'f'j. 5 73.5 71. 1 69 . 2 66 . 8 65.0 63 . 2 61.9 60 . 6 5'1 .7 58 . 0 
30* 5u . \ 5'> . 1 53.9 53 . 5 53. 1 52 .1 51 . 9 5 1.5 5 6 .7 55 . 9 55.9 56. 7 
• >PtClA L l'lllN T5 
30 l ~ l iJ/ 5 l. <; 
RIVfR GAGE DATA 
STA. NO. 13 RIO CHIVE AT LA COLMENA 
MEAN OAILY DISCHARGE IN CFS 
1969 
DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER 
1 10.9 12.0 36.9 50.0 108. 
2 10.9 13.0 32.5 4":\.6 109. 
3 10.8 16.5 32.6 40.8 94.8 
4 10.8 16.4 38.6 51.0 91.5 
5 10.8 E 14.8 38.7 63.9 81.7 
6 10.9 E' 14.8 33.4 10 7. 71.3 
7 11. 1 19.3 30.0 119. 62.7 
8 11.2 21.7 36.6 99.3 58.5 
9 12.2 20.1 36.7 83.6 54.7 
10 M 12.3 18.8 36.2 153. 51 • . 7 
11 11.8 12.0 18. 1 57.2 278. 85.6 
12 11.8 11.9 17.4 112. 323. 147. ...... 13 12.0 11.6 17.3 249. 1280. 128. ...... 
I 14 12. 1 11.?. 16.0 357. 1830. 151. w 
-+::> 15 12. 1 1 1 • 1 15.3 394. 990. 151. 
16 12.1 E 10.8 17.0 339. 773. 120. 
17 12. 1 f 10.7 16.0 256. 562. A6.8 
18 12. 1 10.4 16.0 197. 428. 66.9 
19 12.0 10."' 16.2 202. 233. 55.3 
20 ll. 9 10.4 15.7 249. 154. 49.3 
21 11.8 10.4 16.2 200. 178. 45.5 
22 11.6 11.0 19.5 144. 255. 43.2 
23 11.6 11.2 19.4 157. 224. 41.6 
24 11.5 11.6 18.9 139. 289. 45.5 
25 11.4 11.4 21.9 97.6 386. 86.1 
26 11.3 11.2 22.0 87.7 793. 113. 
27 11.2 11.0 21.0 80.6 870. 148. 
28 11. 1 10.8 20.3 113. 614. 101. 
29 10.9 11.1 20.0 106. 379. 67.9 
30 10.9 12.5 24.3 77.2 225. 54.5 
31 12.1 60.2 141. 
RIVER GAGE DATA 
NAME: Sta. No. 14 R{o Tigre at Las Piedritas. 
LOCATION: Longitude 630 21.7' W, latitude oao 57.2 ' N. Approximately 
14.7 km SE of Oritupano, 1.2 km SSE of Las Piedritas. 
DRAINAGE AREA: 1655 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder free-s tanding on left 
bank with intake pipe extending to river. 
RECORDS AVAILABLE: Apri 1 11 , 1969 through September 30, 1969. 
REMARKS: Record is fair to good. 
CODING: M signifies missing data; E signifies estima ted data. 
Ae!Ual. v-<.w o6 .the c.on6fuenc.e o6 .the ~o 0/t.U:upa.no , .the .Ugh.t c.o}o!t.ed 
~ed-i.men.t-.la.den ~.tlt.ea.m on .the lt.-i.gh.t o6 .the pho.tog!t.a.ph , and .the R<..o 
T -i.glt.e, .the da.!t.k. c.oto!t.ed c.lea.!t.-wa..telt. ~.tlt.ea.m c.om-i.ng 61t.0m .the uppelt. 
lt.-i.gh.t-ha.nd c.Oit.nelt. o6 .the pho.tog!t.a.ph . The ga.g-i.ng ~de ~ -i.mmed-ta..tety 
below .the c.on6tuenc.e a..t .the po-i.n.t whelt.e .the ~ meet .the It.-tveit . 
II-35 
SUMMARY OF DISCHARGE 11 EAS UREI1ENTS 
FOR 
STA. NO. 14 RIO TIG RE AT LAS PIEDRITAS 
Num-
ber 
Mean Ins ide Per- 11eas. Gage 
Meas. Velo- Gage Dis- Shift cent Sec- Height Water 
No. Date Made by Width Area city He i ght charge Adj. Diff. t·lethod tions Change Time Temp . 
ft sq ft fps ft cfs ft ft hr OF 
1 May 27 Romero 100. 379 0 1.91 1.53 722. 0 -1 0 8 Boat 19 0 1.0 89 
2 28 Romero 100. 336. 1.87 1.52 628. 0 -1 4.3 Boat 20 0 1.0 90 
3 June 4 Romero 116 0 427. 1.89 l. 73 806 . 0 +0.1 Boat 25 0 1.6 88 
4 5 Romero 116. 438. 1.88 1. 71 822. 0 +2.9 Boat 26 0 1.3 84 
5 12 Santaella 114. 427. 1.88 l. 74 803 . 0 -0.8 Boat 22 - .01 1.2 81 
6 25 Romero 118. 467 0 2.03 2. 11 947 0 0 +2.6 Boat 25 0 1.2 84 
7 July 14 Santos 133 . 714. 2.48 4.42 1770. 0 -3.4 Boat 23 -.04 1.2 
8 15 Santos 130. 678. 2.54 3.84 1720. 0 +9.6 Boat 23 -.02 1.6 82 
9 29 Romero 128. 663. 2.50 3.90 1660. 0 +4.3 Boat 26 -.04 2.2 81 
10 Aug. 5 Santos 119 . 622 . 2.28 3.46 1420. 0 +1.4 Boat 22 0 1.2 80 
11 13 Tirado 132 0 749. 2.40 4.25 1800. 0 +2.7 Boat 23 +.02 1.1 78 
12 14 Romero 134. 842. 2.28 4.60 1920. 0 +0.7 Boat 23 +.03 1.0 
13 15 Romero 138. 864. 2.44 4.98 2110. 0 +0.9 Boat 24 0 0.9 79 
14 16 Romero 139 0 952. 2.48 5. 53 2360. 0 -0.2 Boat 24 +.06 1.1 80 
15 17 Romero 153. 1330. 3.26 8.64 4330. 0 -5.0 Boat 21 +.16 1.2 
16 18 Romero 163. 1480. 3.63 9.12 5370. 0 +4.8 Boat 22 -.03 0.9 
17 19 Santae 11 a 152. 1330. 3.22 8.13 4280. 0 +4.5 Boat 23 -.06 1.0 79 
18 21 Romero 143. 1210. 2.59 6.85 3130. 0 +0.1 Boat 25 -.04 1.3 82 
19 26 Romero 137 0 950. 2 0 34 5. 30 2220. 0 -1.3 Boat 21 -.02 1.7 84 
20 Sept. 2 Santaella 128 . 779 . 2.27 4.15 1770. 0 +3.8 Boat 27 -.02 1.1 77 
21 11 Romero 126. 732 . 2 017 4.07 1590. 0 -4.8 Boat 24 0 1.2 
22 17 Romero 122 . 548 . 1.82 2.6 7 999 . 0 -8.8 Boat 25 0 1.0 
23 23 Romero 122. 538. 1.84 2.42 988. 0 -2.7 Boat 26 0 1.1 
24 29 Romero 123. 532 0 1.92 2. 37 1020. 0 +1.9 Boat 26 0 1.2 
RATING TABLE 
FOR 
STA. NO. 14 RIO TIGRE AT LAS PIEDRITAS 
Gage Dis- Gage Dis- Gage Dis - Gage Dis- Gage Dis-
Height charge Height charge He ight charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs 
1.00 3.00 1210. 5. 00 2100. 7.00 3225 . 9.00 4960. 
. 10 .10 1250. . 10 2150. .10 3295. .10 5095. 
. 20 .20 1290. .20 2200 . .20 3365. .20 5240. 
. 30 0 30 1330. 0 30 2250 . 0 30 3435. 0 30 5395. 
. 40 685 0 .40 1370. . 40 2300 . .40 3510. .40 
. 50 725. .50 1415 0 .50 2350 . .50 3585 0 .50 
. 60 760. .60 1460. .60 2400 . .60 3660. .60 
. 70 795. .70 1505. .70 2450 . 0 70 3740. 0 70 
. 80 830. .80 1550. .80 2500 . .80 3820. .80 
. ~0 860. .90 1595. .90 2555 . .90 3900 . .90 
2.00 890. 4.00 1640. 6.00 2610 . 8.00 3985. 10.00 
. 10 920. .10 1685. .1 0 2670 . .10 4070 . .10 
. 20 950 . . 20 1730 . . 20 2730. .20 4155. .20 
0 30 980. .30 1775 0 .30 2790. .30 4245 . 0 30 
.40 1010. .40 1820. .40 2850. .40 4335 0 .40 
.50 1040. .50 1865 0 .50 2910 . .50 4425. .50 
.60 1070 . .60 1910. .60 2970 . .60 4520. .60 
. 70 1105. .70 1955. .70 3030. 0 70 4615. .70 
.80 1140. .80 2000. .80 3095. .80 4720. .80 
.90 1175. .90 2050. .90 3160. .90 4835 0 .90 
II-36 
R IV E~ GAG F. DATA 
~ r A . \I f ). 14 iU O TI G ~ f h T LA S P1Ef1'< 1T AS 
AP I{ Il 1 '16 ·1 
DISCHARGE I N CFS 
UAY 0200 0400 0600 OAOO 1000 1200 14 00 1600 180 0 200 0 22 00 2 4 00 
II ~I ,v '1 M M 71 o . 71 0 . 71 0 . 70 6 . 702 . 70 2 . 702 . 
ll 706 . 706 . 70 6 . 70 6 . 71 o . 71 o . 71 o . 71 0 . 706. 706 . 70 6 . 706 . 
13 706 . 70 6 . 71 0 . -, 10 . 71 0 . 71 o . 71 0 . 71 :1 . 71 0 . 71 0 . 71 0 . 710 . 
14 7 I U. 71 0 . 71 0 . 714. 714 . 714. H 4 . 7 14 . 71 0 . 71 0 . 710 . 71 o . 
10. 71 o . 71 0 . 71 0 . 710 . 714. 71 8 . 71 8 . 714. 71 0 . 71 o . 71 0 . 71 o. 
16 71 0 . 71 0 . 710. 71 0 . 71 o. 71 o . 71 0 . 71 0 . 71 0 . 71 0 . 71 0 . 71 0 . 
I I 71 u . 7 10 . 71 0 . 71 0 . 71 0 . 71 o . 71 0 . 71 0 . 7 06 . 706 . 706. 706 . 
I t> 106 . 706 . 106 . 7 06 . 71 0 . 71 C. 71 o . 7 06 . 706. 706 . 702 . 70 2 . ...... I 'I 702 . 702 . 702 . 7 06 . 706 . 7 06 . 7 06 . 7U2 . 6 98 . 698 . 698 . 6 'Hl . ...... 
I Zu 6'-IM . 69A . 70 2 . 702 . 702. 70 2 . 7 02 . o98 . 6 94 . 6A9 . 6~9. 689 . 
w 21 68'-1 . 6A 4 . 69 4. 6'14 . 69 4 . 694 . 6~4 . 689 . oR 9 . 689. 689. 6A9. 
-...J lL 6<l'1 . 6H'I . 6R'I . 694 . 69 4. 69 4. &94 . 689 . 68 9 . 689. 689 . 6M9 . 
2 3 i>H'I . 68() . 1>89 . 6!:19 . 689 . 6 89 . 689 . b8'1 . 68 9 . 689 . 6119. &~9 . 
2 4 'jHY . 689 . 1>89 . oB9 . 1>89 . 694 . 694 . (,94 . 689 . o~9 . 6R9 . 61l9. 
2~ 689 . 6H9 . 689 . &89 . 1.>8'1 . o9 4 . &94 . 69 4. 694. 694 . 6!l<J . 6R<J . 
26 b<l ' i . o89. 1>89 . 689 . 689 . 69 4. 694 . 69 4. 694. 694 . 6'14 . 6'14 . 
2 I bC-Jt, . 6 '14. 694 . 6'14. o94. (,9 4. 694 . 694 . 694. 694 . 689. 61l9 . 
2H (,8 ·1 . o B'I . 6R9 . 6H9 . 689 . 6'14 . 6'14 . 694 . 689. 68'1 . 6 8'1 . 6A9 . 
2'1 6~'J . 6d 'l . 689 . &g9 . 68'1 . 689 . 689 . 689 . 689 . 689. 6 89. 61!9 . 
H I 68 '1. 689 . 689 . 689 . 1>89 . 611'1 . 68'1 . 68'1 . 68'1. 68'1 . 68'1. 6 R9 . 
•SPECIAL "'I PHS 
' JIH-Jt 
RIVER GAGE OATA 
STll. NO. 14 RI O TIGRE AT LAS PIEORITAS 
MAY 1969 
DISCHARGE I'l CFS 
DAY 0 20 0 0400 ObOO 0 800 1000 1200 14 00 1b00 1800 20 0 0 22 01 2 4 00 
I 68 9 . b89 . b89. b94 . b94. b94 . b94 . b94 . b94. b 8 9. b8 9 . bH 9. 
2 bO<J . b89 . b89 . b89 . b89. 689 . b 89 . btl9. bll9. b89. b8 9 . b 39. 
3 b89 . b89 . b89. b89. b89 . 689 . 689. 689. b89. b89. 689. ~>E9 . 
4 689 . b89 . b89 . 689 . 689. 689. 689 . b89 . 689. b89 . be? . b69 . 
5 b89 . 689 . 689. 689. 689 . 6119 . 6R9. b89. b89. 6H9. 6 89. b o9 . 
6 689. b89. 689 . 689 . 689 . b89. 689 . 689 . 689. 68 9 . 6o9. 6b9 . 
7 68 9 . 689 . b89. bR9. b94 . 694 . 69 4 . 694. 694. 6 9 4. 694 . 6~ ... 
tl b94. b94 . 694 . b94. 694. 694 . b9H . b9 8 . 698 . b98. b9 8 . 6~a . 
9 b9U . 702. 702. 702 . 706 . 7l o. 7l o. 710. 710. 71 0 . 71 o. 7 10 . 
10 71 0 . 710. 710. 710. 710. 710. 710. 710. 710. 71 0 . 71 0 . 71 s . 
II 71 0 . 710. 710. 71 0 . 714. 714. 714. 714. 714. 714 . 714. 71<. . 
12 71 4 . 714. 714. 714 . 714. 718. 71 8 . 718. 71 R. 71 8 . 71S. 7 1 b . 
...... I 3 71!3. 718. 718. 718. 718. 718 . 718. 718 . 71R • 71 8 . 718 . 7 13 . ...... 14 718. 718. 718. 718 . 718. 721 . 721. 721. 721 • 721. 721. 7 21 . 
I 1 ~ 721. 721. 721 . 721. 725. 725. 725 . 721 . 721. 721. 721. 72 1. w lb 721. 721 . 721 . 721. 725. 7 2 5. 725. 725. 721. 721. 721. 721 . (X) 
I 7 721 . 7 2 1. 721. 721 . 721. 721. 721. 721. 721. 721. 721. 7 2 1. 
18 721 . 721 . 721. 721 . 721. 721. 721 . 721. 71 8. 71 8 . 718. 71 b . 
19 718. 718 . 718. 718. 718. 718. 7Ul. 718 . 71!1. 718. 718. 71 a. 
20 11 a. 718 . 718. 718. 718 . 118. 721. 721. 721. 721. 721. 7 21. 
21 721 . 721 . 7 21. 721. 7?1. 721. 721. 721. 721. 721. 721. 721 . 
2.! 721 . 721 . 721. 7?1 . 721. 721. 721 . 721. 721. 7 21. 7 21. 7 2 1. 
23 7 21 . 721. 721. 7 21 . 721. 721. 721. 721. 721. 721. 771. 7 2 I. 
74 "f2 I • 721 . 721. 72 I . 725. 725. 725 . 725. 725. 725. 725. 1i' 5. 
2~ 72~ . 72':>. 729. 729. 729. 729. 729. H2. 732. 732. 732. 71 2 . 
26 73 2 . 732. 732. 13b . 13b. B6. 736. 13b. 13b. 736 . 13b. 736. 
2 I 736. 13b. 736. 13b . 13b. 11b. 736. 7.32. 732. 732. 732. 712. 
2tl 1ll. B2 . 732. 732. 732. 732 . 712. 732. H2. 732. 732. 732. 
29 / 32 . 732. 732. 137 . 732 . 732. 732. 732 . 750. 750. 753. 753. 
30 75 7. 7b0. 7b0. 7b3 . 770. 774. 777. 781. 784. 791. 799. BOb. 
31 811 . 81b . 820 . 823 . 823 . 823 . 1123. 8 21. 820 . 816 . 8 1 3. 811. 
*SPECIAL >'DINTS 
••ON E 
RIVER GAGE DATA 
ST/1. NO . 14 RIO TIGRE AT LA S PIEDRITAS 
JUNE l 9b9 
DISCHARGE I N CFS 
DAY 0200 0400 ObOO 0800 1000 1200 1400 !bOO ! BOO 2000 2200 2400 
1 B09 . BOb . BOb . BOb. BOb . BOb. 806 . 806 . BOb. BOb . BOb. BOb. 
2 802 . B02 . 802 . B02. 799. 799. 795. 795 . 79 5 . 791. 791. 791. 
3 791. 791. 795. 795. 795. 799. 799 . 799. 799. B02. B02. B02. 
4 !!02 . tl02 . B02. BOb. BOb . 806 . BOb . BOb . BOb. BOb. B02. B02. 
5 B02. B02 . B02 . 799 . 799 . 795. Bl3. 809 . B09. BOb. BO b. 806. 
6 !!06 . BUb . BOb . B02 . 802. BOb . B09. 813 . B27. B27. B33. B 3b. 
1 B39 . B42 . 8 42 . B42. B42. B42. 839 . B39 . B39. B39. B39. B39. 
B B39. 839. R 39. B36 . 83b. B36 . B36 . 836 . 833. B33 . 833. 833 . 
9 836 . B39 . B45 . B51. R54. B5 7. 860 . 860 . B57. B54. B54 . B54 . 
10 B51 . B51. B48 . 84!!. 845. tl45 . 845. 8 4 2 . 839. 839. 836. 816 . 
11 B3b . 83 3. B 33 . B30. 830. B30 . 830. 827. B27. 823. 823. 820. 
12 B20. B20 . Bl6 . Bl6 . 8lb · R09 . 809 . 806 . B0 2 . 802. 799. 799. ...... 13 802. 80b . 813. 816 . 823 . tl30 . 8 33 . B36 • B39. 842. B42. B42 . ...... 14 B42 . 842. 842 . B45 . B45. 845. 842. 84?. 839. 836. 836 . 833 . I 
w 15 tl33 . 830 . ~30 . 827 . 1127. 823 . 823. !!20 . B20. 813. B09. B09. 
~ lb BOb . t!Ob . 802. 802. 799. 799. 799 . 795. 795 . 791. 791 . 791. 
17 791. 791 . 791. 791. 791. 791. 791 . 791 . 791 . 78B. 78B. 7Btl. 
l!l 78 8 . 7!HI . 7BB. 7BB. 7B8. 788 . 791 . 791 . 791. 791. 791. 791. 
19* 791. 795. 795. 816 . Blb. 81b . Blb. 816. B20. BZO. 820. 823. 
20 B23 . B27 . B2 7. B~O. f! 36. B39. B42. 84B . B51 . B54. B54 . 857 . 
21 B57 . R60 . B60 . 860 . BbO. 863 . Bb 3. 81>3. B69. B69. B72. B72. 
22 t17 B. t!B4. 8 B7 . B96. 902 . 9 0B. 914 . 920 . 929. 9 32 . 932 . 935. 
23 938 . 93B . 93B . 93B . 941 . 941 . 938 . 9:35 . 935. 932 . 929 . 929. 
24 926. 923 . 920 . 920 . 917. 917 . 917 . 917 . 9 17. 917. 91 7. 917. 
25 917 . 917. 917 . 920 . 923. 923 . 923 . 920 . 920. 917 . 917. 914. 
26 9 14. 91 4. '1 17. 917 . 920 . 920 . 920. 923 . 923. 926. 92 6. '126. 
2 7 926 . 926 . 92 6. 926 . 926. 926. 926 . 926 . 926. 926. 92 3. 92 3. 
28 923. 920 . 917 . 9 17. 9 14. 914 . 'Ill. 90B . 905. 902 . 899. B'l6. 
29 B9 3. B90 . fiB7. BB7. 8B4. BB4 . Btll. BBl . B78. B7B. B75. B72. 
30" 872 . 869 . 869 . 861>. B63 . 863. 860 . 92 3. 929. 932. 932. 932. 
•SPECIAL POINTS 
1'1 07151795. 0725/816 . 
30 1440/86 0 . 1550/923. 
RIVER GAGE DATA 
STA. 1110 . 14 RID TI:;RE Al LAS PIEDRITAS 
JULY 1969 
Dl SCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
l 929. 923 . 917. 911. 908. 905 . 902. 902. 899. 696 . 893. 887. 
2 661. 887. 884. 887 • • 887. 896. 899. 902 . 902. 899. 896. a93 . 
3• 890. 887. 887. 687 . 887. 887 . 887. 887. 935. 947. 956. 959. 
4 962. 962. 962. 962. 959. 956. 950. 944. 938. 935. 932. 932. 
5 932. 932. 932. 935. 935. 935. 938. 938 . 938. 941. 941. 'H8. 
6 935. 935. 935. 935. 935. 935. 935. 935. 938. 941. 932. 926. 
1 920. 917. 914. 908 . 905. 902. 899. 896. 893. 890. 887. 8!14. 
8 881. 881. 878. 878. 875. 875. 875. 875. 875. 872. 872. 872. 
9• 872. 872. 872. 872. 869. 869. 884. 881. 881. 884. 887. 8A7. 
to• 890 . 893. 893. 896. 896. 896. 899. 899. 929. 932. 941. ~4 7. 
11* 950. 956. 959. 962. 965 . 1030. 1040. 1050. 1060. 1060. 1060. 1 S7J . 
12* 1070. 1080. 1150. 1180. 1200. 1270. 1290. 1370. 1430. 1460. 147 0 . 14!3:,. 
13* 1500. 1530. 1550. 1570. 1590. 1610. 1670. 1690. 1720. 1750. 1770. 111 ~ -
14* 1820. 1!!40. 1850. 1860. 1860. 1850. 1840. 1820. 1800. 1760. 1730 . 1 n:. 
15• 1670. 1640 . 1630. 1610. 1600. 1580. 1560. 1570. 1570. 1570. 1570. 15'> : . 
16* 1560. 1560 . 1550. 1550. 1540. 1550. 1550. 1560. 1600. 1620. 1640. 167:. 
17* 1680. 1700. 1720. 1730. 1740. 1810. 1820. 1820. 1830. 184 0 . 1860. l~~'J. 
18 1900. 1920. 1950. 1980. 2000. 2020. 2030. 2040. 2040. 2050. 205:>. 2:s ~ . ..... ..... 19• 2050 . 2050. 2050. 2050. 2050. 2050. 2050. 2040. 2040. 2040. 2030. 2:3 : . 
I 20• 2020. 2010. 2010. 2000. 2000. 1980. 1970. 1940. 1920. 1900. 189 0 . 1 ~ 7:: . 
..p. 21• 1860. 1840. 1!!30. 1820. 1810. 1800. 1790. 1790. 1780. 1770. 1760. 175:. 
0 22 1740. 1740. 1740. 1730 . 1730. 1730. 1730. 1730. 1720. 172 0 . 1720. 1 7 2: . 
23 1730. 1 no. 1730. 1730. LBO. 1740. 1740. 1750. 1750. 1750. 1750. 1 7!> ) . 
24 1760. 1770. 1770. 1770. 1780. 1780. 1790. 1800. 1810. 1810. 1810. 1 ~ 1 J . 
25 1810. 1810. 1810. 1810. 1800. 1790. 1770. 1770. 1760. 1760. 1750. 174 : . 
26 1740. 1730. 1720. 1720. 1700. 1700. 1690. 1680. 1680. 1680. 1670. 167 0 . 
27 16 70. 1660. 1660. 1660. 1660. 1660. 1660. 1660. 1660. 1660. 1660. 1660. 
2ll 1660. 1660. 1660. 1660. 1660. 1660. 1670. 1670. 1670. 1670. 1670. 1670. 
29 1670. 1670. 1660. 1650. 1630. 1610. 1590. 1580. 1560. 1550. 1540. 1530. 
30 15 20 . 1510. 1500. 1490. 1470. 1470. 1460. 1440. 1430. 1420. 1410 . 1400. 
31 1400. 1390. 1380. 1370. 1HO. 1360. 1360. 1360. 1350. 1350. 1340. 1330. 
*SPECIAL POI NTS 
3 1615/887. 1630/929. 
'I 1225/914. 
10 1610/899. 1630/947. 1700/926. 
11 1055/968. 111 5/1030 . 1310/1030. 1320/1040. 1500/1050. 
12 1100/1210. 110 5/1270. 1545/1290. 
13 13 30/16 30. 
14 1950/1770. 
15 1450/1560. 1500/1590 . 
16 1620/1570. 1645/1590. 
17 1150/1750. 
19 1255/2050 . 1300/2060. 
20 151'>11960. 1520/1950. 
2 1 7145/1770. 2150/1760. 
~IVER GIIGE DATA 
STA . NO . 14 RI O TIGRE AT LAS PlfDRITAS 
ALIGlJST 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0600 1000 1200 1400 1600 1800 2000 2200 2400 
I 1330. 1330. 1320. 1320. 1310. 1300. 1300. 1290 . 1260. 1280. 1270. 1270. 
2 1260. 1260. 1250. 1250. 1250. 1240. 12 30 . 1230. 1230. 1220. 1210. 1210. 
3* 1200. 1200. 1200. 1190. 1190. 1190 . 1270. 1190. 1250. 1250. 1260. 1270. 
4 12AO. 12'10. 1100. 1310. 1320. 1330. 1340. 13 40. 1350. 1360. 1360. 1370. 
5 1370. 1380. 1360. 1390. 1400. 1400. 1400. 1380. 1370. I 3 70. 1360. 1360. 
6 1350. 1350 . 1340. 1340. 1330. 1130. 1120. 1320. 1310. 1300. 1300. 1290. 
7 1280. 1260. 1270. 12 70. 12 70. 1260. 1260. 1260. 1250. 1250. 1250. 1250. 
!J 1.250. 1250. 1250. 12 50. 1260. 1260. 126 0 . 1260. 1260. 1270. 1270. 1270. 
9 126u. 12!!0. 1290. 1300. 1340. I 360. 1380. 1400. 1410. 1450. 1480. 1500. 
10 1530. 1550. 1560. 1560. 1560 . 1550. 1520. 1500. 1490. 1480. 1470. 146 0 . 
11 1450. 1450. 1450. 1450. 1450. 145Q. 1450. 1440. 14 30. 1420. 1410. 1400. 
12 1380. 1370. 1370. 1360. 1360. 1350. 1350. 1350 . 1350. 1360. 1390. 1440. 
13 1500. 1550. 1590. 1630. 1660. 1700. 1730. 1760. 1770. 1790. 1810. 18 20. .... 14 ltl30. 1840. 1860. 1870. 1"!80 • 1920. 1940. 1950. 1960. 1980. 2000. 2010. .... 15 2030 . 2050. 2060 . 2070. 2080. 2090. 2090. 2090. 2090. 2070. 2060. 2040. I 
~ 16 2030 . 2040. 2070. 2190. 2270. 2340. 23!!0. 2450. 2510. 2550. 2620 . 2700. __. I 7 2840. 30f:l0 . 3400. 3770. 411 o. 441 o. 4630. 4850. 5030. 5140. 5230. 5260. 
It! 5240. 5230. 5200 . 5120. 5050. 4970. 4880. 4790. 4720. 4670. 4590. 4510. 
19 443U . 4 350. 4290. 4230. 4150. 40RO. 4000 . 3930 • . 3890. 3840. 3790. 3740. 
20 3690 . 3650. 3610. 3580. 3540. 351 o. 34 70. 3440. 3410. 3370. 3340. 3320. 
21 3290 . 3260. 1220. 3190. 3170. 3130. 3100. 3060. 1020. 2960. 2950. 2900. 
22 2H6U . 2810. 2770. 2720. 2680. 2630. 2590. 2570. 2530. 2490. 2460. 2430. 
23*. 2410 . 2 390. 2370. 2350. 2330. 2 310. 2290 . 2260. 2300 . 2340. 2340. 2370. 
24 2410 . 2450. 24 70. 2490. 2510. 2510. 2500. 2480. 2440. 2410. 2380. 2360. 
2~ 2350 . 2350. 2350 . 2350. 2350. 2350. 2350 . 2350. 2350. 2350. 2340. 2320. 
26 2320 . 2300. 2290 . 2280. 2270. 2250. 2230 . 2220. 2210. 2190. 2190. 2180. 
27 2100 . 2180 . 2180. 2170. 2180. 2180. 2210. 2230 . 2250 . 2250. 2250 . 2250. 
26 2150. 2250. 2240. 2230. 2220. 2200. 2160. 2160. 2120. 211 o . 2100. 2100. 
29 2110 . 2120. 2130. 2140. 2150 . 2180. 2200. 2220. 2230. 2250. 2250. 2260. 
30 2270. 22AO. 2280. 2280 . 2290. 2290. 22!!0. 2260. 2240 . 2220. 2200. 2160. 
31 2170. 2150. 2140 . 2120 . 2100. 2060. 2060 . 2040. 2020. 2000. 1980. 1960. 
*SPECIAL POINTS 
3 1350/11!!0. 1450/1190. 1715/1190. 1755/1330. 1620/1230. 
23 1715/2260. 1900/2 340. 
RIVFR GAGE DATA 
STA. NO. 14 RIO TIGRE AT LAS PIEDRITAS 
SEPTEMBER 1969 
DISCHARGE l'J CFS 
DAY 0200 0400 ObOO OBOO 1000 1200 1400 1600 lBOO 2000 2200 2400 
1 1950. 1930. 1910 . 1900. 1B90 . 1B70. 1860. 1B40. 1820. 1810. 1800. 1790. 
2 177 0 . 1760. 1750. 1730. 1730. 171 o. 1700. 1680. 1670. 1660. 1650. 1640. 
3 1630. 1630. 1630. 1630. 1620. 1620. 1610. 1600. 1610. 1600. 1600. 1600. 
4 1590. 1590. 1580. 1560. 1550. 1540. 1530. 1520. 1510. 1500. 1480. 1470. 
5* 1470. 1460. 1450. 1440. 1430. 1420. 1420. 1410. 1400. 1400. 1460. 1490. 
6 151U. 1530. 1550. 1550. 1550. 1550. 1540. 1520. 1510. 1500. 1500. 1510. 
7 1510 . 1510. 1500. 1"500. 1500. 1490. 1480. 1470. 1460. 1450. 1440. 1420. 
!! 1410. 1390. 1390. 1370. 1370. 1360. 1350. 131•0. 1340. 1 330 . 1330. 1330. 
9* 132 0 . 1320. 1310. 1310. 1300. 1~00. 1 HO. 1310. 1460. 1510. 1550. 1580. 
10 1600. 1620. 1&30. 1640. 1640. 1640. 1640. 1640. 1640. 1650. 1650. 1650. 
11 1650. 1660. 1660. 1660. 1670. 1670. 1670. 1670. 1660. 1650. 1640. 1630. 
12 1620. 1600 . 1570. 1540 . 1500. 1470. 1450. 1430. 1420. 1410. 1410. 1400. ...... 13 1400 • 1390. 1380. 1380. 1370. 1360. 1360. 1350. 1350. 1340. 1340. 1330. ...... 
I 14 1330. 13 30. 1330. 1320. 1320. 1 31 o. 1300. 121!0. 1260. 1240. 1270. 1200. 
~ 1~ 119U. 11BO. 1170. 1160. 1160. 1150. 1150. 1150. 1140. 1130. 1130. 1130. 
N 16 1120. 1120. 1120. 1120. 1120. 111 o. 1110. 1110. 1110. 1110. 1100. 1100. 
1 7 1100. 1100. 1100. 1090. 1090. 1090. 1090. 1090. 1090. 1090. 1090. 1080. 
18 lOBO. lOBU. lOBO. 10SO. lOBO. lOBO. lOBO. lOBO. 1080. 1070. 1070. 1070. 
19 1070. 1070. 1070. 1070. 1070. 1070. 1070. 1060. 1060. 1060. 1060. 1050. 
20 1050. 1050. 1050. 1050. 1050. 1050. 1050. 1050. 1040. 1040. 1040. 1030. 
21 1030. 1030. 1030. 1030. 1030. 1030. 1030. 1030. 1020. 1020. 1020. 1020. 
22 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 
23 1020. 1020. 1020. 1020. 1020. 1020. 1010. 1010. 1010. 1010. 1010. 1010. 
24 1010. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 
25 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 
26 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1020. 1010. E 1010. E 1010. E 
27 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000 . E 1000. E 1000. E 1000. E 1000. E 1000. E 
28 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 1000. E 
2'1 1000. E 1000. E 1000. E 1000. E 1000. E 1000. 1000. 1000. 1000. 1000. 1000. 1000. 




RIVER GAGE OATh 
STA. NO. 14 RIO TIGRE AT LAS PIEDRITAS 
MEAN DAILY DISCHARGE IN CFS 
1969 
DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER 
1 692. 807. 908. 1300. 1870. 
2 689. 798. 893. 1.?40. 1710. 
3 68C}. 797. 906. 1210. 1620. 
4 689. 804. 951. 1320. 1540. 
5 689. 804. 936. 1380. 1440. 
6 689. 813. 935. 1330. 1520. 
7 692. 840. 903. 1260. 1480. 
8 696. 836. 876. 1260. 1360. 
9 706. 851. 879. 1360. 1370. 
10 710. A45. 908. 1520. 1630. 
11 M 713. 829. 1010. 1440. 1660. 
........ 12 707. 716. 811. 1270. 1370. 1500 • 
........ 13 709. 718. A25. 1630. 1670 . 1370 • I ...-. 14 712 • 720. w 841. 1810. 1C}10. l.?C}O. 
15 712. 722. A2 3. 1600. 2070. 1160. 
16 710. 722. 799. 1580. 2320. ll 10. 
17 70C}. 721. 790. 1770. 4200. 1090. 
18 101. 720. 789. 1C}90. 4940. 1080. 
19 102. 718. !HO. 2050. 4100. 1070. 
20 697. 719. 839. 1970. 3510. 1050. 
21 691. 721. 863. 1810. "H20. 1030. 
22 691. 721. 907. 1730. 2650. 107.0. 
23 689. 721. 936. 1740. 2340. 1020. 
24 690. 724. 919. 1790. 2450. 1020. 
25 6<H. 729. 919. 1780. 2350. 1020. 
26 692. 735. 920. 1700. 2250. 1020. t 
27 6C}3. 735. 926. 1660. 2210. ~ ooo. E 
28 690. 732. 912. 1660. 2190. 1000. E 
29 689. 738. 884. 1610. 2180. 1000. 
30 68C}. 775. 889. 14 70. 2260. 1000. 
31 AlB. 1370. 2080. 
RIVER GAGE DATA 
NAME: Sta. No. 15 R{o Arib{ at Paso de Arib{. 
LOCATION: Longitude 63° 10.2' W, latitude 09° 16.7' N. Approximately 
52.1 km S of Matur1n, at El Paso de Arib{. 
DRAINAGE AREA: 396 sq mi (from topographic map). 
GAGE: Friez water level recorder attached to right downstream side 
of bri dge. 
RECORDS AVAILABLE: May 6, 1969 through September 30, 1969. 
REMARKS: Re cord is fair to good. 
CODING: M signifies missing data; E signifies estimated data. 
Loo/Ung up.~>br.eam at the .gag.(ng .~>Ue on the RA:o A!UbL The FM.ez 
Jtec.oJtdeA .{_./) hoU.6ed .(n the metal. box on top o6 the 18-.{.nc.h c.oMuga.ted 
metal. y.{.pe . TheAe .{_./) a laJtge po.{.f'lt baJt (c.ef'ltell. o6 photogJtaph) 
A..mmed.{.a.te.ty upJ.Jbr.eam o6 the bJUdge. 
II-45 
SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 
STA . NO. 15 RIO ARIBI AT PASO DE .~RIB! 
Num-
ber 
Mean Outside Per- Neas. Gage 
t1eas. Velo- Gage Dis- Shift cent Sec- Height Water 
No. Date Made by Width Area city Height charge Adj. Di ff. Method tions Change Time Temp. 
ft sq ft fps ft cfs ft ft hr oF 
1 May 6 Romero 25.0 10.7 1.39 0.56 14.9 0 -0.7 Wading 23 0 0. 7 82 
2 13 Santaella 45.0 55.4 1.93 1. 32 107. 0 +14.2 Wading 24 +.05 0.5 80 
3 18 Santaella 32.0 32.1 1.02 0. 71 32.7 0 +4.8 Wading 19 0 0.5 82 
4 27 Santos 33 .0 30.0 0.68 0.61 20.3 0 +1.0 Wading 25 0 1.0 83 
5 June 11 Santae 11 a 47.0 113. 1.91 2.73 216. 0 -0.8 Wading 25 +.01 1.0 82 
6 12 Duke 39.0 87.8 2.21 2.36 194. 0 +7.8 Bridge 20 -.09 1.5 
7 16 Santos 35.0 38.2 1.18 0.88 45.3 0 -10 .8 Wading 21 0 1.0 83 
8 21 Romero 44.0 40.5 1.68 1.01 67.9 0 -4.5 Wad ing 23 0 1.0 82 
9 23 Romero 44.0 49.4 1. 78 1.20 87 .8 0 +5.8 . Wading 23 -.01 0.4 81 
10 29 Santaella 48.0 171. 1.87 3.98 319. 0 -10.1 Wading 22 -.03 1.3 85 
11 July 9 Santos 44.0 47.5 1.85 1.18 88.2 0 +8.6 Wading 24 0 0.5 78 
12 14 Santaella 43.0 184. 2.35 4.44 433. 0 +3.8 22 +.10 1.0 75 
13 14 Santaella 55.0 266. 2.46 6.05 654. 0 +2.8 Bridge 25 +. 30 1.1 76 
14 15 Santaella 60.0 308. 2.23 6. 71 686. 0 -4.7 Bridge 26 -.01 1.2 74 
15 18 Romero 240. 810. 2.14 11.31 1730 . 0 -1.5 Bridge 42 -.15 2.9 80 
16 19 Romero 138. 574. 2.32 10.08 1330. 0 -0.6 Bridge 42 -.12 1.9 79 
17 21 Tirado 62.0 330. 2.40 7.03 792. 0 +3.8 Bridge 24 -.12 1.6 82 
18 22 Tirado 43.0 160. 2.19 3: 84 350. 0 +3.2 Bridge 23 -.18 1.1 81 
19 25 Santae11a 48.0 90.8 1. 74 2.19 158. 0 -4.6 Wading 25 -.02 0.8 78 
20 26 Santae11a 56.0 291. 2. 38 6.32 693. 0 +3.6 Bridge 26 +.12 1.4 76 
21 30 Santos 46.5 77.4 1.82 1.93 141. 0 -3 .0 Wading 24 +.02 0.7 81 
22 Aug. 5 Romero 76.0 454. 2.38 9.09 1090. 0 -1.9 Bridge 29 -.18 1.3 
23 13 Santos 47.5 90.5 1. 75 2.14 158. 0 -2.2 Wading 24 -.01 1.0 81 
24 18 Tirado 43.5 151. 2.27 3.58 343. 0 +10.4 Bridge 23 -.07 1.3 86 
25 Sept. 2 Romero 45.0 98.3 1.67 2. 32 164. 0 -7.1 Wading 23 0 1.2 80 
26 8 Contreras 45.0 45.6 1.80 1.26 81.8 0 -7.5 Wading 24 0 0 .4 




STA. NO . 15 RIO ARIBI AT PASO DE ARIBI 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Hei gh t charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 2.00 151. 4.00 357. 6.00 630. 8.00 911. 10.00 1315. 12.00 2065. 
.10 . 10 158 . .10 369. . 10 642 . .10 928. .10 1343. . 10 2113 . 
.20 . 20 166 . .20 382. . 20 654 . .20 945. .20 1372. . 20 2162 . 
. 30 . 30 175 . . 30 396. . 30 666 . .30 962. . 30 1402. . 30 2212. 
. 40 . 40 184 . .40 411. . 40 679 . .40 979. .40 1433 . . 40 2263 . 
. 50 9.0 . 50 194 . .50 426 . . 50 692 . . 50 997 . .50 1465 . . 50 2315 . 
.60 19.0 . 60 204 . .60 441. .60 705. . 60 1015 . . 60 1498 . .60 
.70 30.0 . 70 214 . .70 456. . 70 718 . . 70 1033 . . 70 1532 . . 70 
.80 42.0 .80 225. .80 471. .80 731. . 80 1051 . . 80 1567 . .80 
.90 53.0 .90 236. .90 485 . . 90 745 . . 90 1070 . . 90 1603 . .90 
1.00 64.0 3.00 247. 5.00 499 . 7.00 759. 9.00 1089. 11.00 1640. 13.00 
.10 74.0 . 10 258. .10 513. .10 773. .10 1108. .10 1678 . .10 
.20 83.0 . 20 269 . .20 527. . 20 787 . . 20 1127 . . 20 1717 . .20 
. 30 92.0 . 30 280. .30 541. . 30 802 . . 30 1147. .30 1757 . . 30 
.40 101. .40 291. .40 554. . 40 817 . .40 1168. .40 1798. .40 
.50 110. . 50 302 . .50 567. . 50 832 . .50 1190. .50 1840. .50 
.60 119. . 60 313. .60 580. . 60 847 . .60 1213. .60 1883 . .60 
.70 127. . 70 324 . .70 593. . 70 863 . . 70 1237. .70 1927. .70 
.80 135 . . 80 335 . .80 606. . 80 879 . .80 1262. . 80 1972. .80 
. 90 143. . 90 346 . .90 618. .90 895. .90 1288. .90 2018. .90 
Il-47 
RIVER GAGE DATA 
STA. 1110. 15 RIO AR!BI AT PASO OE ARIRI 
~lAY 1969 
DISCHARGE 1111 CFS 
DAY U20U 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2'•00 
6 ~~ ,, M M M 14.9 14.9 14.9 14. 9 13.9 13.9 13.9 
7 14. 9 14.9 14.9 15.9 15.9 15.9 15.9 14.9 14.9 14.9 14.9 14.9 
0 14. 9 14.9 15.9 15.9 16.9 16.9 16.9 16.9 16.9 15.9 16.9 16.9 
9* 16.'1 16.9 16.9 18.0 18.0 19.0 36.0 47.6 48.7 47.6 43. 1 40.8 
10 19 . 6 40.8 41. 1 44.2 44.2 44.2 44.2 42.0 39.6 38.4 36.0 34.8 
11 B.6 32 .4 31 .7 30 .o 27 .7 26 .6 25 . 5 24 .4 23.3 23.3 22.2 22.2 
12 2<' . 2 22.2 2 1. 1 21. 1 21. 1 21. 1 20.1 19.0 19.0 18.0 18.0 16.9 
13* 16 . '1 30 . 0 64.0 81.9 99.2 113. 120· 126. 132. 140. 146. 149. 
14 152. 152. 152. 149. 144. 116. 129. 120. 111. 10 1. 92.0 84.8 
15 7~.6 74.0 70.1 67. 1 64.0 &1. 8 59.7 57.5 56.3 55.2 53.0 53.0 
...... 16 5lo9 So . B 50.8 49.7 48.7 4 7.6 46.5 45·4 44.2 43.1 4 3. 1 42.0 ...... 1 7 4 U. R 19.6 19.6 39.6 38.4 38.4 38.4 37.2 36.0 36.0 34·8 33.6 
I 1!1 .l3.6 32 .4 32.4 32.4 31.2 31·2 3o.o 28.9 28.9 28.9 28.9 28.9 .;:.. 19 7b . 'l 2A . <J 28.9 27.7 27.7 21.7 27.7 26.6 26 ·6 26.6 ~5 .5 25 . 5 CX> 20 2:,. 5 25.5 25 . 5 25 ·5 25.5 25.5 25.5 25.5 25 .5 24.4 24 .4 24.4 
21 24 .4 24 .4 25.5 25.5 25.5 25.5 24·4 25.5 25.5 25.5 25.5 26.6 
22 ?7.7 28 . 9 27-7 26.6 25.5 25.5 24.4 23.3 23.3 23.3 23.1 2 3.3 
23 21 .1 23 .1 21.3 21.3 23·3 22.2 22.2 22.2 22.2 22.2 22.2 2 2. 2 
24 22 . 2 22 .2 22 .2 22 .2 22.2 22.2 22.2 2 1. 1 21. 1 2 1. 1 2 1.1 2 1. 1 
2'> 21 . I 21 .1 21. 1 2 1. 1 22.2 22.2 21. 1 21.1 20.1 2 1. 1 21. 1 21 . 1 
26 7. I • 1 2 1. 1 21.1 21. 1 21. 1 21 -1 21. 1 21 . 1 20.1 20.1 20 . 1 20 . 1 
27 20 . 1 20 . 1 20 . 1 20 . 1 20.1 20.1 20.1 20.1 20.1 20 . 1 20.1 20. 1 
28 20 .1 20 . 1 20.1 20-t 20.1 20.1 20.1 20.1 20. 1 19.0 19.0 19.0 
2-i 1'1.0 19 . 0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 
30 1'1 .0 1 •}. 0 20. 1 20. 1 21.1 21. 1 21 .1 20.1 20.1 20. 1 21.1 21. 1 
31 2 1.1 21. 1 21.1 21. 1 20-1 20.1 20.1 20.1 20. 1 7.0.1 20 . 1 20 . 1 
*SPlCIAL Pfli"JTS 
9 I 70 0 /49.7 
13 030 0 /16. 9 
RIVER GAGE DATA 
STA. "10. 15 RIO ARIBI AT PhSO DE ARI81 
JUNE 1969 
DISCHARGE IN CFS 
DAY 0£ 0 0 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 20. l 2 1. l 22.2 23.3 23.~ 23.l 23.3 22.2 22.2 22.2 23.3 23.3 
2 24.4 25.5 25.5 26 .6 26.6 26.6 27.7 25.5 25.5 25.5 25.5 24.4 
3 24.4 24 .4 33.6 72. 1 88.4 too. ll o. 117. 123. 126. 129. 131. 
4 13 3 . L>l. 13l. 131. 127. 12 3. 120. 123. 113. 105. 98.3 91. 1 
5 85 .7 80.3 75.8 72.1 69.1 6 7. 1 64.0 64.0 62.9 60.8 59.7 58. 6 
6 5 1'1 . 6 57.5 56.3 56.3 56.3 56.3 55.2 56.3 56.3 56.3 56.3 56 .3 
7 56 .) 56.3 57.5 58.6 60.8 64.0 69.1 88.4 80.3 77.7 74.9 74.0 
!! 74. :J 74.0 74.0 74.9 76. 8 74.9 74.0 72.1 71.1 71. 1 69. 1 68. 1 
9 & h . 1 6 7. 1 67.1 68.1 69.1 71. l 73.0 74.9 76.8 80.3 83.9 87.S 
10 91.1 96 .5 100. 109. 136. 160. 175. 182. 192. 197. 204. 209. 
11 212 . 214 . 215. 216. 219. 221. 222. 224. 225. 225. 225. 225. 
12 22'• . 22 1. 2 15. 209 . 203 . 193. 18 3. 173. 163. 157. 148. ll 8 . ...... 13 n o. 124. 117. 110. 105. lOU. 9 7.4 9 4.7 92 .o 89.3 85.7 113.0 ...... 14 8 1. 2 78.6 76.8 74.9 72. 1 71. 1 69.1 67.1 66.1 65.0 65.0 64.0 I 15 62 . '1 62 . ~ 61.8 60.8 59.7 58.1> 57.5 56.3 55.2 55.2 54. 1 53.0 ~ 
\0 16 51 . 0 53.0 51 . 9 51 . '1 51.9 51.9 50.8 49.7 49.7 48.7 48.7 48.7 
1 7 4 8 .' 49.7 50.8 51.9 51.9 51.9 51.9 51.9 51.9 50.8 50.8 49.7 
18 4 '1 . -, 48.7 48.7 47.6 47.6 47.6 47.6 47.6 47.6 46. 5 47.6 48.7 
19 4d.7 41'1.7 4!!.7 47.6 4 7.6 47.6 47.1> 47.6 47.6 47.6 47.6 4 7. 6 
20 4'1.7 51.9 54. 1 56.3 57.5 56.3 54. 1 54.1 53.0 53.0 53.0 53.0 
21 5j.O 53 . 0 53.0 57.5 62.9 65.0 68.1 70.1 70.1 70. 1 70.1 69 . 1 
n 6'1 . 1 68 . 1 6 '. 1 65.0 65.0 65.0 65.0 65.0 66.1 6 7. 1 67.1 68. 1 
23 70. 1 7 2 . 1 71.0 74.9 77.7 81.2 85.7 92.9 97.4 103. 10 7. II 3. 
24 1 1 7. 11 • • 122. 125. 127. 129. 129. 129. 129. 129. 129. 17.9 . 
25 13 0 . 1) -1. 135. 140. 145. 149. 15 3. 158. 165. 171. 179. 186. 
26 19 4 . 19 9 . 206 . 214 . 223. 228. 234. 241. 247. 254. 262. 7.1>9. 
27 2 74. 2RO . 285 . 291. 296. 302. 306. 310. 313. 316. 318. 32 3. 
28 326. 328 . 333. 3l5. l39. 342. 344. 348. )49. 351. 353. 356. 
2CJ 358. )54. )60. 362. 362. 360. 351!. 351. 345. 334. 321. 306. 
30 290. 269 . 247. 224. 213. 194. 179. 11>3. 154. 145. 137. 129. 
•SPECIAL POI'HS 
"'ON !: 
RIVER GAGE DfiTfl 
STA. NO. 15 RIO ARIB! AT PASO DE AR!Bl 
JULY 1969 
D l SCHIIRGE I N CFS 
OAY 0200 0 40 0 0600 0800 1000 1200 1400 1&00 ! RO O 2000 2200 2400 
1 121. 116. 112. 108. 104. 99.2 96.5 '!2.9 90.7 88.4 tl5.7 83.9 
2 80 . 3 79 . 5 7 8 .6 76.8 76.8 75.8 74.9 74.0 73.0 73.0 74.0 74.0 
3 n. o 73 . 0 7 1. 1 71. 1 70.1 70.1 69.1 68. 1 68.1 68.1 69.1 70. 1 
4 7"1. 0 75.8 78.6 A2. 1 83.9 A5.7 85 .7 85.7 84.8 83.9 82.1 79.5 
5 7d . 6 71.7 71. 7 78.6 78.6 79.5 79.5 79.5 79.5 79.5 81.2 83.9 
6 8 (. 5 92 . u '!6.5 10 1. 106. 110. ll5. ll8. 121. 12"i. 127. 129. 
7 13 ? . 134 . 136. 137. 139. 139. 139. 137. 134. 131. 128. 125. 
e 121. 117. 113. 108. 104. 99 .2 98.3 94.7 93.8 93.8 91. 1 87.5 
9 !:l"l . 'J 81 . 2 78.6 71.7 74.9 75.8 82 . 1 78.6 76.8 75.8 75.fl 74 . '1 
10"' 77. ( B~ .7 95 .b 104. 110. 11 5 . 11 7. ll 8 . 121. 152. 154. 16 7. 
11 1 7!J . 176. !79. 1B6. 189. 189. 184. 179. 17 2 . !65. 160. !57. 
12 15'·. L 54. 154. 157 . 160. 16 3. 164. 164. 163. 161. 159. l"i 8 . 
13 161. 16 8 . 178. 1!16. 208. 225. 240 . 258. 277. 299. 325. 344. 
14 35'l . 375. 395 • 412. 433. 459. 576. 656. 695. 714. 724. 730. ...... 15 731. 7? 8 . 723. 719. 7!5. 713 • 715. 730. 762. 787. 809. 833. ...... 
I 16 86 0 . 905 . 99 7. 1150. M M M M M M M M 
U1 11 M ,"! M M M M M 1350. 1490. 1650. 1790. 1890. 
0 18 195() . 1960. 1'150 . 1930. 1890. 1850. 1790. 1740. 1690. 1640. 16 00 . 1570. 
1'1 15l u . 1470. 1420- 138Q. 1340. 1310. 1270. 1240. 1200. 1170. 1140. 1110. 
20 109 U. 1060 . !040. 1020. 986. 962. 940. 918 . 903. 889. '!74. 860 . 
21 84?. 8 3';. 824. 812 . 797. 783. 762. 742. 721. 698. 667. 62 3. 
22• 551. 4H6 . 412. 362 . 331. 301. 276. 261. 260 . 269. 281. 29 3. 
23 30.L 3 11. 315. 317 . 316. 312. 309 . 303. 296 . 290. 283. 278. 
24 272 . 26& . 25'!. 251. 244. 236 . 228 . 221. 211· 206. 198. 19 1. 
25 .. . !H I> . lAO. 176. 171. 165. 161. 157. 157. 210. 217. B1. 355. 
26* 454. 540 . "if\6. 622 . 648. 671. 691 . 70 J. 700. 682. 643. 593 . 
2 1 524. '• 35. 357 · 315. 287. 259. 238 . 22-;. 213 . 208 . 207. 206. 
28 205 . ?O;> • 196. 187. I 78. no. 163. 157. 154. 153. 151. 151. 
2'1 151. 1 ') l. 1 51. 149. 148. 145. 142. 140. 137. 135. 133. 133. 
30 134. 137. 141. 145. 148. 150. 151. 152. 151. 149. 149. 14 7. 
3l 14 5 . 14 l. 138. 136. 13 3. 129. 128. 125. 122. 121. 119. 117. 
*SPECIAL f'Ol'HS 
10 172 5 /117. 2100/1<;2. 
22 1 710/ 25 '1. 
25 160.) /J 5 '.i. 19 00 /207. 
26 17 00/70 1. 
RI VER GAGE DATA 
$Til . ~0 . 15 RI O ARlO! li T PASn DE AR!BI 
o\UGUST 196'1 
D I SCHARG~ I "J CFS 
Oo\Y 0£00 040u 0(>00 08 00 1000 1 200 1400 1600 1800 2000 2200 24 00 
l lb. 1 l '· ll z. Ill. 110. 107. 106. 105. 104. 10 4. 103. l 03 . 
2* 103 . 10~ . l 0 L. 99 . 2 98 . 3 9 7.4 9 7.4 95 . 6 95.6 129 . 137. 1 ~6 . 
3* 2 H ~ . 335 . 390 . 453 . 50 5. 5 5 0 . 58'1 . 616 . 1160 . 1300 . 141 0 . 1530 . 
4* 158 0 . 16 10 . 1740 . 1'1 10 . 1950 . 1950 . 191 0 . 1810. 171 0 . 162 0 . 1540. 14 60 . 
5 14 00 . l13J. 12!>0 . 12 10 . 11 60 . 1110. 10 70. 1040. 101 0 . 988 . 969 . 95 ~. 
b 95~ . '}55 . '160 . 965 . 9 79. 990 . E 9'1'1 . E 10 10. E 101 0 . E 101 0 . E 1030 . t 1060 . E 
7 10!lu . 1090 . b 1 l l 0 . E 1120 . E 1120 . E 117. 0 . E ll I r. . E Ill o . F 1 100 . E 1090 . 1: 1080. [ 10 70 . E 
8 l 06J . f- 10 50 . l 10 4 0 . t 1030 . E 1010. E 1000 . E 983 . E 962 . E 943 . E 918. f 889 . E fl41. E 
9 77 4 . 1: 6 72 . E: 622 . [ 5'3'3 . E 56 7. E 551 . E 544 . 4 71. 40 0 . 349 . 315 . 287 . 
10 Zb I . 254 . 246 . 23'1 . 234 . 210 . 226 . 225 . 227. 219 . 217 . 215 . 
II 2 10 . 20 7. 20 3 . zoo . 198. I'll. l fl 7. l fl3 . 18 0 . 177. 174. 172. 
12 I 7 1 . 172. 174. 17'1 . 181. 18 2 . I 8 1. 181. l'lO. 179 . 177. 175. 
l3 I 7U. 16'! . 166 . 164. 162. 161. 16 L. 161. 161. 160 . 160 . 15 9 . 
14 I SH. 15 7. 158 . 160. 162. 163. 163. 160. 15 8 . 155 . 154. 15 2 . 
15 15 1. 150 . 15 1. 158. 16 7. 17H. I 'l l. 206 . 223 . 238 . 254 . 2n 7. ..... l b 21:! 1 • ?95 . 110 . 322 . 329. 319 . 147. 35 4. 357. 367. 4 96. 655 . ..... 1 7 8 7 7. '159 . 9 76. 960 . 'Ill . 855 . 79 0 . 714. 632. 542 . 462. 175. 
I 18* 32•• . 2'1 1 . 28 1. 289 . 306 . 3;?0 . 3 2 I. 3 14. 301. 290 . 276 . 26 1. (J'1 
1'1* /4<J . 2 3'1 . 7 1• l. ;?6 1. 292 . 318 . 365. 396. 415 . 4 27 . 42 7. 4 2 1 . 
20 411 . 1 ') ') . 190. 179 . 375. 370 . 368 . 369 . 372 . 377 . 383. 1 '10 . 
21 39 7. 40'i . 4 11. 41'1 . 42 7. 435. 442 . 448. 44 '3 . 445. 418. 4 2 3. 
2 2 40 0 . 37 L 332 . E 102 . E 774 . E 254 . E 236 . 22 3. 215 . 206 . 197. 18'3 . 
23 IN . 1n . 170. 167 . 163. 160. 157. 155 . 180. 175. 168. 16 3 . 
24 16 0 . I S<; . 154. 154. 151. 152. 152. 152 . 15 L. 151 . l 5 l. 15 3. 
25* 15/. 166 . 177. 183 . 186. 18 7. 186. lt!4. 204 . 365. bOO . 691 . 
26* 734. 7H . 72 7. 710. 70 l. 701. 70 I. n'l2 . 67 8 . 660. 644. 634. 
27 &2'1 . 6Z& . 624 . 623 . 622. 620 . 617. &14 . 601! . 60 l. 586 . 5 71. 
2!! '>4? . 4 8 '> . 441 . 35 7. 132 . 30 7. 290 . 273 . 258 . 245 . 234. ns . 
2'1 21/ . 211 . 206. 202 . 197. I 96 . 196 . 198 . 200 . 203 . 206 . 20'1 . 
3 0 2 11. 212 . 2 12. 212 . 20 7. 20 4. 196. 192. 187. 184 . 184 . 185. 
3l 19 0 . 19 '·· 196. 196 . 194. 1'3 8 . 180. 171. 16 3 . 157. 153. 14'1. 
*SP EC! AL PII I IIJ TS 
2 212 0 /ll £ . 
'j 1 '1 4 ~ /1 260 . 
4 1100 /l 'lbO . 
1 8 IB ll/3?;? . 
19 050U / 2 l>l. 
2'> 16'> ':> /l l:l4 . 
26 0 11 0 /73 >! . 
RIVER GAGE DATA 
sr~. NO . IS RID ARIBI AT PASO DE ARIBI 
SE PTE MBE R 19 6') 
DI SCH ARGE I N CFS 
DAY O.lOCJ 0 40 0 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
l* 14 7 . 143 . 143. 14 3 . 143. 1 54. 1 6 1. 172. I 77. 177. 176. E 175. E 
2 174. E 173. E 174. t 17 5 . E 176. E 177. 176. 174. 17 2 . 169. 163. 158 . 
3 1?4 . 15 0 . 146. 142 . 138. lB. 110. 127. 12 S . 12 3. 121. 119. 
4 11 5 . [ 113 . [ 110. E 10 7. E 106. E 105. E 105. E lOS. E 104. E 103. F. 10 2 . E 10 2 . E 
5 10 2 . E 102. E 102 . E 10 I. E 10 1. E 100. E 100. E 100. E 100 . E 1 10 . E 115. I' 1 21 . E 
6 11 ') . r 121. F 12 3. E 125. F l2S. E 126. E 126. E 125. E 121. E 116. E Ill. E I () 7. E 
7 104. r: 10 0 . E 98 . 3 E 95 .6 E 93.8 E 92 . 0 E 9 1. I E 90 . 2 E 89.3 E 86.4 E 67.5 t 8 7. '> E 
6 Ho . h [ 86 . h 1: 86 . 6 E 67 . 5 E 87 .5 E 87 . 5 E 8 8 .4 9 1.1 95 . 6 106. 12 3. I 3 I. 
9 141 . 16 5 . I'll . 214 . 234 . 256 . 291 . 332. M M M M 
10 
"'' 
M M M M M M ·" M M '1 M 
11 ~~ M M '1 M M ~· M " M M M 12 ~· II. M ~~ M M M M M M M M ...... 13 ~~ ~~ M M M M 649 . 646. 641. 634. 62 B. 623. ...... 14 6 19 . h l 6 . 6 12. 608. 605 . 600 . 593 . 585 . 573. 559 . 538. 50<). I 
U1 1 5 461. 4 ll. 362. 127. 2<) 6. 2 72 . 2 4 9 . no. 2 12 · zoo . 191. 182 . 
N 16 177. 171 . 166 . 16? . IS 7. 15 4 . 1 5 1. 146. 145. 141. 13 ') . l 3 6 . 
17 133. ~ 1'32 . E 130 . E 129 . E 126. E I 2 5. E 123· E 12 l. E 11 q . E 11 7. E 11 6 . E 11'). E 
Ul l l"l. 1: ll l. t: l Oll . [ 10 7. F. 106 . E I 05. E 104 . 103. 102 . I 0 I. 10 0 . 99 . 2 
19 9d . 1 9 7.4 96 .5 95 . 6 95.6 <)4. 7 92.9 92.0 9 1.1 90.2 90.2 89 . 3 
20 8 9 . I 8 8 .4 8 7. 5 87.5 86 . 6 86.6 85.7 8 4. 8 81. 9 83. 9 63 . <) 83. 0 
21 8 3.0 83 . 0 82 .1 82 . l 61.2 81.2 79.5 79.5 79 .5 78. 6 78.6 78.6 
22* 7 I. 7 7 7. 7 77.7 76. 11 75.6 75.8 74. 9 95.6 102 . 100. 66 . 6 78. 6 
23 7 6 . 8 7 '•. 9 E 74. 0 E 73.0 E 72.1 7 2 . I 71. I 70.1 70. I 69 . 1 69.1 69. l 
24 6 '1. l 6'l . l 69 .1 70. 1 69.1 69.1 69 .1 E 68.1 E 66 . 1 E 68.1 E 68.1 E 68 . l E 
25 6 A. I ~ 6 8 . l t 67. 1 E 67. 1 E 67.1 E 67. I E 66 . I E 66.1 65.0 65.0 65.0 65 . 0 
26 6 ') . 0 65 . 0 65.0 65.0 64.0 6 4.0 64 . 0 6 1. 8 61 . 6 6 I. 8 61.6 6 1. 8 
?7 61 . 8 6 1. 8 6 1.8 60.8 60.6 60 . 8 60.8 60.8 E 60.8 E 60.!:1 E 60.6 E 60 . fl E 
28 59 .7 E 59 . 7 E 59.7 E 59 .7 E 58.6 E 58.6 E 56.6 E 58.6 E 57.5 E 57.5 E 57.5 E 56 . 3 E 
2'1 56 .3 E 56 .3 E 56.3 E 55.2 E 55.2 E 55.2 E 5'> . 2 E 55. 2 E 54 .1 E 54.1 E 'i4. I E ')4. 1 E 
3o 51 . (1 c 53 . 0 E 53 .0 E 53.0 E 53.0 E 53.0 E 53 . 0 E 51 . 0 E 51.0 E 53 . 0 E 53.0 E 53.0 E 
*SPECIAL POINTS 
1 l OSU /1 44 . 
22 170 0 /1 05 . 
RIVER GAGE DATA 
STA. NO. 15 RIO ARIBI AT PASO DE ARIRI 
MEAN DAILY DISCHARGE IN CFS 
1969 
DAY MAY JUNE JULY AUGUST SEPTEMBER 
1 22.3 102. 108. 158. 
2 25.7 76.4 108. 173. 
3 85.5 70.2 701. 1'36. 
4 121. 81.3 1730. 107. E 
5 70.0 79.4 1150. 104. f 
6 M 56.6 109. 990. E 121. E 
7 15.2 67.4 134. 1100. E 94.1 E 
8 16.2 73.1 103. 987. E 94.6 
9 29.9 73.1 78.7 537. M 
10 41.3 149. 114. 237. M 
1 1 27.4 219. 176. 192. M 
....... 12 20.2 189. 159. 178. M ....... 13 95.9 105. 231. 164. M I 
Ul 14 129. 71.8 w 527. 159. 590. 
15 64.1 58.7 743. 190. 298. 
16 47.4 51.0 M 354. 156. 
17 38.1 50.9 M 759. 125. E 
18 30.9 48.0 1810. 306. 106. 
19 27.5 47.9 1320. 3~3. 94.1 
20 25.3 53.6 974. 383. 86.2 
21 25.2 62.8 770. 426. 80.8 
22 25.3 66.6 356. 266. 8'3.5 
23 22.7 85.4 303. 179. 72.5 
24 21.8 125. 236. 155. 68.8 E 
25 21.2 151. 199. 251. 66.5 
26 20.8 227. 617. 692. 63.5 
21 20.1 299. 308. 615. 61.1 E 
28 19.9 340. 175. 348. 58.7 E 
29 19.0 350. 144. 204. 55.2 E 
30 20.2 203. 146. 200. 53.0 E 
31 20.5 131. 179. 
RI VER GAGE DATA 
NAME: Sta . No. 16 " "" R1o Nato at Las Gaviotas. 
LOCATION: Longitude 63° 21.0 1 W, latitude ago 10.6 1 N. Approximately 
17 .2 km NNE of Oritupano, 3 km NNE of Las Gaviotas. 
DRAINAGE AREA : 106 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder attached to left downstream 
side of bridge. 
RECORDS AVAILA BLE: Apri 1 16, 1969 through September 30, 1969 . 
REMARKS: Record is fair to good. 
CODING: M signifies missing data; E signifies estimated data. 
Loo!Urtg down6tltea.m a-t -the gag.{.rtg .6-ta-t:.{.ort OYl -the R~o Na-to. The A35 
ttecottdeJt i-6 a-t-tached -to -the down6tlteam .6.{.de o6 -the btt.{.dge [cen-teJt 
o6 pho-togttaph) . 
II-55 
SUMMARY OF DISCHARGE MEASUW1ENTS 
FOR 
STA. NO . 16 RIO NATO AT LAS GAVIOTAS 
Num-
ber 
Mean Ins ide Per- Neas. Gage 
Meas . Velo- Gage Dis- Shift cent Sec- Height Wate r 
No. Date Made by Width Area city Height charge Ad j. Di ff . Me t hod tions Cha nge Time Temp. 
ft sq ft fps ft cfs ft ft hr OF 
1 May 6 Santos 20.7 6.66 0. 72 0.55 4,7g 0 -7.9 Wading 21 0 1.1 81 
2 18 Santae 11 a 19 .0 8.00 0.40 0.40 3.19 0 +0.3 Wadi ng 19 0 0.4 83 
3 27 Santaella 18.5 9.40 0 .48 0.50 4.50 0 0.0 Wading 18 0 0.4 81 
4 June 17 Santaella 21.0 8. 10 0.75 0.61 6 .05 0 0.0 Wading 22 -.01 0.2 79 
5 24 Duke 26.0 66.4 1.17 3.02 77 0 7 0 -5.2 Bridge 18 -.05 1.0 79 
6 25 Santos 38.0 79.6 0.94 2.89 75.2 0 -1.9 Wading 20 -.02 0.8 78 
7 29 Santae ll a 30.0 20.2 0.83 1.14 16.7 0 +2.4 Wadi ng 25 -.01 0.7 79 
8 July 1 Santos 39.0 94 .5 0.97 3.28 91.4 0 -3.8 Wad ing 21 -.18 0.9 78 
9 7 Tirado 26.0 13.6 0.82 0.87 11. 2 0 +7.8 Wadi ng 24 -.01 0.6 81 
10 13 Santos 61.0 534 . 2.21 12.71 1180 . 0 +2.2 Bridge 25 - 015 1.4 68 
11 13 Santos 56.0 489. 2.25 12 .44 1100. 0 +2 . 7 Bridge 24 -. 20 1.4 79 
12 14 Velasquez 48 .0 314. 2. 15 10.04 675. 0 -1. 0 Bridge 23 -. 25 1.7 78 
13 17 Santaella 31.0 140. 1. 76 5.28 247. 0 -2.3 Bridge 26 -.10 1.2 78 
14 21 Romero 34.5 39 0 3 0 .88 1. 76 34.6 0 +3.4 Wading 24 -.01 0.7 80 
15 29 Santae ll a 30.0 18.2 0.87 1. 16 15.8 0 -5. 8 Wading 19 - .01 0.5 79 
16 Aug. 2 Tirado 30.0 20.8 0.88 1.19 18.3 0 +4.8 Wading 22 0 0. 5 77 
17 4 Tirado 41.0 277. 2.03 8.64 562. 0 -0.4 Bridge 22 -. 22 1.2 74 
18 6 Santos 38.5 83.0 1.03 3. 09 85.7 0 +0.2 Wading 21 -.04 1.0 80 
19 19 Santaella 39.0 78. 2 1.03 2.96 80.7 0 +1.6 Wading 22 -.08 0.7 75 
20 26 Romero 59.0 443. 2.13 11.86 944. 0 +1.2 · Bridge 27 -015 1.2 78 
21 Sept. 17 Romero 28.0 23.8 0.75 1. 30 17 .9 0 -11. 4 Wading 29 - .01 0.7 
22 23 Sabino 30.0 24.2 0.82 1.42 19.9 0 -14.4 Wading 22 -.03 0.7 
23 27 Tirado 28 .0 13.5 0.96 1.02 13.0 0 -4 .1 Wading 29 0 0.6 
RATING TABLE 
FOR 
STA. NO. 16 RI O NATO AT LAS GAVIOTAS 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis - Gage Dis-
Height charge Height charge Height charge Height charge Height cha rge Hei ght charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 2. 00 41.1 4.00 141. 6.00 324. 8.00 510. 10.00 678. 12.00 959 . 
. 10 . 10 45.0 .10 149 . . 10 334 . .1 0 519. .10 688. .10 980 . 
. 20 .20 49.0 .20 157 0 . 20 344 . . 20 528 . .20 698. .20 1003 . 
. 30 2.00 0 30 53.0 .30 165 . 0 30 354. 0 30 537. 0 30 708. 0 30 1028 . 
. 40 3.20 .40 57.0 .40 173. . 40 364 . . 40 545 . .40 719 . .40 1055 . 
. 50 4.50 .50 61.0 .50 182. . 50 374 . . 50 553 . .50 730 . .50 1084 . 
. 60 5. 90 .60 65.0 .60 191. . 60 384 . .60 561. .60 742. .60 1115 . 
. 70 7.40 0 70 69.0 0 70 200. . 70 393 . . 70 569 . 0 70 754. .70 1148 . 
. 80 9.10 .80 73.0 .80 209. . 80 402 . . 80 577 . .80 767 0 . 80 1183 . 
. 90 11.0 .90 77 .0 .90 218. .90 411. .90 585 . .90 780. .90 1220. 
1.00 13.1 3.00 81.0 5.00 227 0 7. 00 420. 9.00 593 . 11.00 794 . 13.00 1259 . 
. 10 15.4 .10 86 .0 . 10 236. .10 429. .10 601. .10 808. .1 0 1300 . 
. 20 17.7 .20 91.0 .20 245. .20 438. . 20 609 . .20 823. .20 1343. 
0 30 20 .2 .30 96.0 0 30 254. .30 447. 0 30 617 . 0 30 838. 0 30 1388 . 
. 40 22 .7 .40 101. .40 264. .40 456 0 .40 625. .40 854. .40 1435 0 
.50 25.4 . 50 107 . . 50 274. 0 50 465. .50 633. .50 870. . 50 1484 . 
. 60 28.5 .60 113. .60 284. . 60 474 . . 60 642 . .60 887 0 .60 1535. 
0 70 31.6 .70 119 . .70 294. . 70 483 . .70 651. .70 904. . 70 1588 . 
. 80 34.7 .80 126. .80 304. . 80 492 . . 80 660 . .80 922. 0 80 
. 90 37.8 .90 133 . . 90 314 . .90 501. .90 669 0 .90 940. .90 
II-56 
R !V ER (;AGl U1\ TA 
<;T A • "'n . 16 R!n \JATr> AT Ln<; (;liVl lH~ ., 
APR l L 1969 
Ill SCHA.{Gf: ltJ C F 5 
DAY 0200 0400 0600 0800 10 00 1200 1400 I f,{)IJ I '·l•tl ?O(>v ? 200 /40() 
16 M M M M M ~ . <)0 '> . 76 s . 1. 1 5 . I, 1 ~ • <· I 5 . ,, 1 5 . {, 1 
17 5.76 5 . 76 5 .76 5 . 90 5 . )0 •; . 90 5 . 76 '> . ( (,~ '> . 6 1 5 . ,, 1 5 . 76 5 . 76 
1H 5 .76 ~.90 ~.90 5.90 ? . 90 '> . ·tO s . r~-o ') . 7 f; '> . n1 ? . 0 1 5 . 6 1 5 . <>I 
1CJ 5.76 5 .7 6 ~ . 90 5 . ~0 ~ . 90 fj .7 6 5 . 7 6 ? • /) l 5 . 0 l 5 . ~~ 1 5 . 6 1 '> . ',1 
LO 5.61 5.61 5 .76 5 . 90 '> . '-lO 5 . 40 5 .7 6 5 . 76 ', . 1, 1 :,~ . ·, 1 ~.6 1 5 . I>! ..... 21 5 .7 6 5.76 '> .7 6 ') , 90 5 .q o 5 .7 6 '> . 76 '> . ::>1 ? . td ~ . ~ 1 ~ . 61 ., , ,, 1 ..... 
22 5 .61 fj . 6l '> . 6 1 5 . 6 1 5 . 6 1 ? . 6 1 ') · '· 7 ') . 4 7 '> . l1 '> . l I ? • , l ? • 1 3 I 
<.T1 23 s.n 5 .3~ ? .47 5 .47 5 . 4 7 ~ . '• 7 ~ . 13 ~ . ~ j s . l ~ r"> .l ., ~ . l 9 '> . l 'l ....... 24 5. 19 5 . 33 5 . 31 5.13 5 . 33 ., • 1 q ~ . 19 ., • \) ·> C) . or, '") . . ~ '> . :l '> CJ . rJ '"' 
25 '>.19 5 . 19 ? .! CJ 5 . 1 'I 1>. 19 ~ • 1 r; '> .1 '1 ~ , (,') J . U~ :J . ,'j ') . /)~ '> . ) (j 
2 6 5 . 05 5 . 05 ~ . 19 5. 19 5 . t y f'j . 19 C) . 19 '"j . (J) ~ . J 1 ~ • •I 4 . 'I I :; . d'J 
27 5.05 5 . 1') 5. 19 5 . 19 5. l <) 5 . 1 g ~ . 05 5 . u? ~ . J 1 4 , I 1 4 . 'I 1 4, ·J1 
28 5.0? 5.05 ~. 19 5 . 05 5 . 05 4 . "1 4. ,, 1 '· • ~} 1 4 . Jl 4 . ' 1 r,. -11 l,. l l 
29 4. 9 1 4.91 4.91 4.91 5 . 05 5 . 05 4 . H 4 . ~ 1 '' • 7 I 4 . 17 4 . 7 7 4 . 17 
3 0 4. 77 4. 77 4 . 9 1 4 . 91 ~.05 4 . Jl 4 . 77 1, . II 4 . l l t, ,, • {) 4 '• . 64 4 . ,,, 
*SPECIAL Pll!NTS 
NONf: 
RIVFR GAGf DII T ~ 
STII . NO . 16 RI C NATO liT LA S G~V!Qf~' 
~AY 1969 
Dl SCHMGE I'll CFS 
DAY 0200 0400 0&00 0!100 10 00 1200 14 00 1t>u0 1ci0 0 ?.000 2200 !41lU 
1 4.64 4.64 4. 50 4 . 64 4 . 64 '• . ')() 4 . ~0 4 . ~7 ,, • 17 I. • /3 '• . to 4 . 10 
2 4.10 4.10 4. 10 4.1 0 4. 10 4. 10 3 . 9 7 3 . H4 1 . H4 1 . () 4 3 . fJ 4 3 . H4 
3 3.84 3 . 84 4.37 5. 05 5.47 5 . &1 ') . 61 5 . &1 5 . 6 1 5 . ~7 5 . 4 7 ~ . '• 7 
4 5.47 5.61 5 . 61 5.61 5 . 61 ~ . 47 ~ . 4 7 ~ .1 1 ~ . 33 ~ . 1 J 5 . 19 5 . 19 
~ 5.19 5 • .n ~ . 11 5 . 31 5 . 13 5 . 19 ~ .1 9 ~ • I ' } ~ . 05 5 . us S . U'> 4 . ·ll 
& 4.91 5 . 05 5 . 05 5.05 5 . 1 9 5 . 19 5 . 05 5 . C5 4 . '1 1 4 . ') 1 4 . 9 1 4 . ·-Jl 
7 4. 91 5 . 05 5 . 05 5 . 19 5 . 19 5 . 19 5 . 05 4 . 9 1 4 . ' I I 4 . •II 4 . Jl '•· 4 1 
il 4.91 4. 9 1 4. 9 1 4.91 4. 9 1 4.91 4 . 'f7 4 . 77 4 . '17 4 . '1 1 4 . 9 1 4 . }( 
9 5.05 5 . 0~ ':> . 05 5 .05 4 . 9 1 4 . 77 4 . 77 4 . &4 4 . 50 4 . ~0 4 . 'jO '• · ~0 
10 4.50 4.50 4 . 17 4. 37 4.17 4 . 23 4 . 10 4 . 10 1 . '17 3 • . , 7 ~ . J( ) . d4 
11 3.84 1.!14 3 . 8 4 3 . B4 1. 8 4 3 . 8 4 3 . 7l 3 . 71 I. f1 1 . 71 I . ~8 3 . 5P. 
12 3.45 3.45 3.58 3 .5 8 3 .71 3 . 58 3 . 45 3 _ , .. ~ 3 . 45 J . Jj 3 . 33 3 . ·n 
13 :l.45 5. 05 6 . 0 4 6. 19 6 . 19 6 .1 9 5 . 90 S . 1h 5 . &1 5 · ' ' 7 5 . 11 :, . L J ..... 14 5 . 05 4.91 4. 77 4 . 77 4 . 64 4 . '>0 4.37 4 . 2 I ,, • 10 4 . 1 u 1 . ·} 7 1 . '17 ..... 15 3 . 97 3.97 3 . 8 4 3 . 84 1 . 8 4 ) . !1 4 3 . 7l ~ . Cj!j 3 . 45 3 . 't rJ 3 . 45 3 . 4 5 I 
(.}1 16 3.45 j .45 j . 4 5 3 . 45 .3. 4 5 '1 . 45 3 . 33 1 . 20 1 . 20 1. 20 :l . 20 I . 70 
(X) 17 3.20 ) . 20 3 . 13 1.11 1 . 33 3 . 33 1 . 20 1 . 20 1 . 0H I . OR 1. 0P I . OA 
18 3 . 20 3 . 20 1 . 20 3 . 20 3 . 20 3 . 20 3 . 20 j . 20 3 . 20 1 • .!0 L 20 j . /0 
19 3.20 3.20 3 . 20 3 . 20 3 . 20 J . ?.O :l . 20 i. 7( , 1 . 20 , . ,w 1. /.0 I . 20 
20 3.20 3 . 20 3 . 20 1.20 1 . 20 1 . 20 3.?0 1 . 20 1 . 20 ·1 • .:n 1 . ?.0 I. 20 
21 3.20 3.20 3. 20 1.13 1 . 45 1. 4 5 I . 4 5 '1. '·5 1 . 45 1 . 45 3 · ' • 5 ~ - 4 ') 
22 3.45 3.45 3 . 5A 3 . 5A 3 . 58 3.5 B 6 . 04 7 . 56 7 . 72 I . :•6 7 .4 0 1 . 1t 0 
23 7.24 7.09 6 . 93 6 . 91 6 .7 8 6 . 63 6 . &3 6 . 4<1 &. B &.l l t~ . 0 1t ~ . '·Hl 
24 ~.90 5 . 90 5 . 90 5.7 6 5 .76 :1 . 6 1 5 .47 :; . 33 •, . 1'1 ~ . 19 c, . l 'J '} .t ·J 
25 5 .1 9 5 . 19 5 . 19 5 . 05 5 . 05 4 . 9 1 4 . 9 1 4 . 77 4 . ~4 4 . o 4 4 . 6 1t 4 . 6'· 
26 4.64 4.64 4 . 64 4.64 4 . 6 4 4 . 64 4 . 64 4 . '>0 '•. 50 4 . ~J 4. ~0 4 . ~·) 
27 4.50 4.50 4 . 50 4.50 4.SO 4 . 50 4. 50 '• · H 4 . 2 l '' . C1 4 . !7 4 . l7 
26 4.37 4.37 4.50 4.50 4 . 50 4 . 50 4 . 50 4 . 3 7 4 . 2 3 4 . 23 4 . 37 4 . I 7 
29* 4.37 4. ·n 4 . 50 4 . 50 4 . 50 4. 50 4. 50 '3 . '~ 7 1> . 4!:1 6 . 11 4 ~ . ~0 6 . I I 
30• B.22 10 . 0 9 .1 0 7.7 2 7. 0 9 6 . 63 6 . 63 6 . (> 'l 6 . 6 1 6 . t. 1 6 . 4 8 h . 'I' 
31 6.13 6. 19 6 .19 6 . 19 6 . 04 5 . 90 ~ . 90 5 . 7& 5 . 6 1 5 . l. 1 5 . " 1 5 . 4 7 
* SPE CIAL PO I NT S 
29 1545/4. H 1700/6.46 
3 0 0345/10.0 
R!V rl{ GAGE 0A f 4 
s r h . ~tn . I n Ki n "14r n H L 4 S r. 4 V I rJ T •\ ) 
JU~ I: l ·~b'l 
Dl SCHA'\G f- I 'J CFS 
DAY 0 200 0400 0600 0800 l OOn 1200 11•00 ! !.,()) 1 ~ ·lO ? Ovl. ?Z U'J ...:.'•0 J 
I 5 . 47 5 . 47 ~ .47 5 . 47 S . 3 1 '> . 13 ~ - 1 'l '> . I 'l '; . 05 5 • . , ~ 'J . (J') -, . •)5 
2 5 . 05 5 . 05 5 . 05 <; . OS 5 . 0 5 ~ . OS 4 . 9 1 ,.,. • '7 4 . 77 4 . 77 '• . 7 7 4. 77 
j 4 . 77 4.77 4 . '1 1 5 . 05 5 . 0 5 <; . 05 4 . ·~ I '· . 17 .. . 17 <. . 7 I '• . 7 7 '• · ,-, 
4 4. '11 4. 9 1 :; . u ~ 5 . 0 5 5 . 0 5 ~ - 0 ~ ? . 05 t, . II ' • . Jl 4 . ll 4 . Jl '• • II 
5 4.91 4. 9 1 5 . 05 5 . 05 5 . 05 ? . 05 4 . '1 1 4 . 9 1 .. . 9 1 4 . II 4 . 7 I 4 . 7 7 
b 4. 77 4. 77 '• . 7 7 4 .7 7 4 ,77 4 . 77 '•. 77 4 . 77 4 . 77 4 . 17 '·. 17 4 . 7 7 
1* 4. 91 4. 9 1 4 . 9 1 4 . 9 1 4 . ·11 4 . 9 1 4 . ~ I ':> . t. I 5 . b l ~ - : .. I 5 . (,[ 6 . 41< 
B* b . 4R b . I 9 5 . '10 5 .76 5 . 76 ') . 90 b . B (, . l) b . 13 6 . J 'l t. . H (., . 19 
'J b . I 9 6 .04 o . 0 4 b . 0 4 b . ll 4 5 . ~ 0 s . qo ) . ·J0 '; . -,,., C:, . t . .L ~ . h I ~ . h I 
10 5.bl 5 . b1 :. . 6 1 5 . 7b '> . 7h '> . 76 5 . 76 j , 7 ~;, ., • 7" :. • If~ .J . 10 J . 10 
11 6 . 04 b . I 9 b . 19 b .1 1 6 . ~ "\ 6 .n 6 .11 6 . I 'I f,}. l 9 '> . 11 6 . 19 6 . I 9 
12 b . I 9 b . 19 (., , 19 6 . 19 !., . I 9 6 . 0 4 6 . 0 4 '3 . '-1U ., • 10 ';. . , :.; ':> . 1b ~ . l b 
[j 5 . 7b 5 .7b ;, . 76 5 . 'l0 ~ . ')0 ~ . 9 0 5 . 16 J . 7 c. ~ - 0 1 ':> • • [ ~ .. b l :.> . ' · 7 
14 5 .4 7 5 .47 :> . B 5 . H ~ . 19 5 . l ~ 5 . [ ') s . cs 4 . '1 1 t.. . Jl 4 . -il '· . Jl 
15 4 . 9 1 4.91 4 . '1 1 4. 9 1 4 , 9 1 4 . 9 1 4 . 77 4 . &4 4 . f,)4 ' • • ..JL 4 , 6 4 ~ . 1.4 ...... 1b 4 . b4 4.77 4 . 7 7 4 . 9 1 5. 19 b . 4 B 7 . 40 o . Oo ~ . u& ' ·"" 7 . 72 7. '>b ...... L 7 7 . 24 b . 'l1 (, . b3 b . 4 8 b . 11 6 .1 9 5 . '10 ~ . ')() ~ . ~o ~ • I J 5 . )() 'i . JO I 
(J1 18 5 . 90 6 . 0 4 6 . 19 b . 33 &. 'H 6 . 4<' 6 . 48 1., , 4 (1 6 . 4P b · '· j t• . b 3 ,, ,. ,,., 
1.0 1'1 b . 9 3 7. 09 7 . 09 7. 2 4 7 . ?4 7. 40 7.4 0 7 · '"U 7 . 4 ('< 1 .. J ( , 7. ~'I ·; .. t , (' 
20 '1 . 10 10 . 0 ! O. b 11 . 2 I I. A 12 .0 12 . 2 12 . il I e . G 1 1 . c ll. o JJ, I, 
21* 11. 2 11 . 2 11. 0 10 . 8 10 . 6 I O. Z 10 . 0 q . '' 4 9 . ~ 4 1•1 . 1 I 7 . -1 t. I . l 
22* 8j . 4 10b . 1 2~ . 17'1. 20 4 . 20 5 . I H2 . l4t> . 1 1 I . 10 1. 96 . ':> '-lr.. . J 
23* 93 . 5 R'I . O 82 . 9 7b . 6 70.1> b:. . o 59 .4 5'> . i 51 . I) 4 7 • . , 51 . >:! ') <,. 6 
24* 6b.6 90 . 0 l OA . 109 . 102 . n . o 84. 5 'lO . ? 7'1 . ' rl 2 . ,; Rh . ~ .; Q . ) 
25 93 . 0 '1 3.5 9 1. 5 H7. 0 80 . 2 74 . 2 b7 . 4 6 1 . 4 51> . £ 51 . 'I I, ~ , h '·?. 6 
2b* 3'1 . 4 3b . 9 34 .4 32 . 2 10 . 0 2 7. '1 2b . '3 ?4 . 6 ?4 . 0 2 " • .J 2 l . 5 ? ·1 . ") 
27 2'1.7 2') . 1 27 . 2 26 . 6 2& . 6 21> . 0 7.~ • I 24 . I• ?'•. 1 .. ~ l. • ·: 2 '"> . 4 ~") (I • "\ 
28 2b.b 2b.b 26 . 3 25 .7 2'> . 1 2'•·b 13 .' 23 . 0 n . l ?I . 7 l O . ~ / () . , > 
2'1 1'1 . 7 18 . 9 18 .4 17. 7 1 7 . ? l b . 8 1b . 3 1:> . 'I 1:> . ? I '· · I 14 . 7 I '.. • .' 
30* 14. 0 13. 8 13 . R 1'3.6 11.1 12 . '1 12 . 7 12 . 4 16 . l 16 . 1 '>:) . [, 61, . !, 
•SPECIAL PO!"lTS 
7 141~/5.47 
8 0045 / b . 63 
21 1915 / '1.84 2045 /17. 5 
22 1115/2 0 7 . 
Z'i 154 5/':> 4. 6 
24 0 715/111. I 730179 . 3 
2b 2115/23.0 
30 161 5 /1 2 . 4 16 40 /17. 9 2330 / 67 .4 
RIVER. GAGF OATA 
S TA. 'Jil . 16 R 1 f1 'l:JII Tll 4T LA 5 G 4 V f llT ·' S 
JULY l'l6'1 
DIS(;Hf.P.GE 1'1 CFS 
DAY 0200 0 400 0600 OAOO l 'JOO 1200 140 ') l ,') ()(J ! CIOO ?CO .. • ??CfJ ? 4 0'J 
1* 65.0 7!J.9 1 0& . 11 5 . 10 7 . '10.5 75 . 4 &4 . 1> 51, . (, 5 L. 4 t. · j . l , '•4 . <! 
2 50.6 5 1. 0 ~0 . 7 48 . ? 45 . R 4? . 6 39.1 31;. . :, 3 .i . 5 ) :J . 7 ?b . ') ?u . 1 
3* 24 . 6 21 . '> ?&.6 14 . 1 H.? 16 . 9 1 ') . ) 14 . I ~5 . 6 ~ ~ . L 4 1. 1 /tfj . 2 
4 50.2 47.8 45. 0 47.2 3 ·J . 1 '16. 'I 34.4 ;[. ) 2~ . 7 2 I. 'I 7'> . I 2 4 . ,, 
5 22 .7 21 . 7 20 .7 19 . 7 I &. 7 l 7 . ') 17. 2 l b . ~ ) 1, .1 l ? . (.. l ~ . 2 [4. I 
6 14 .7 14. 2 13.!1 13.& 11.1 t:l . 1 12 . 7 t 2 . 4 l? . 2 J2 . G 1 I. 'I ll. h 
7 11.6 11 . 4 11 . 4 11. 2 11. 7 11. 0 1 0 . ~ 10 . 4 10 . 4 I 0 . -' 1\J . o IU. O 
8 9 . !14 9 . 84 9 . 65 9.65 9 . 1t6 9 . 46 9 .46 -1 . fJj '' · '3'· .J . t.l. :, . &'J I 'I . '· 
9* 26.3 2 7.6 30 . 0 14 . 1 15. 6 "1':> . 1 1 '> . 9 13 , I) 1') . } 14 . 7 2-1 . 7 ?6 . I 
10* 25. 1 24.0 22.7 22.2 22 . ? 22 . 4 21 . 9 7() . i 26 . 0 2 3 . 7 71 . 0 1·10 . :, 
11 * 116. 111. 10 f. 109 . ! O'l . 100 . no . O ~ L., '17 . 0 I 7 \ . 1?4 . I.; lb. 
12* 481. 478 . 47 :! . 4A6. 4 ')9 . ? 19 . 546 . 5Hl . 6 l7. &Y'· • l?l) . l t)4 . 
13* 859 . 96 1. 1140 . 12?0 . I l 'lO . 111 0 . 1050 . I Oi>O . 107 0 . L \l ~l u . L(J \l l) . I U l 0 . 
14* 936 . 872 . q[tl . 775. 71& . 704 . 673 . 64 I. ~ 1 '> . 0?5 . ;'2 J . l l lC . 
15* 141 0 . 1490 . 1560 . 1530 . [44 l) . l 140 . 12 10 . 11 71 . 10?0 . Y4'J . F< 7? . 8 11. 
16 749. 698 . 6 44 . 591 . :, 3 5 . 46R . 411 . 369 . 141 . ~ 14. JO t . I J 4 . 
17 29 1. 289 . 786 . ? 78 . 265 . 74R . ?. 32 . 211) . 21 "! . l f! 6 . 15'1 . L B . ,_, 18 122. 111. 102 . ~5 . 0 8-J . O Cl1 . 'l 7 fJ . >J 7 ':> . , 72.6 !. '1 . {! &7 . 0 6:.. . u ,_, 19 6 '1.0 61 . 0 59 . 8 'l8 . 6 57 . A 'i6 . 6 5'> . 11 1)1-. . (.; ') ., . , 'J 2 . t 51 . 9 :JJ . (j I 
en 20 49 . 4 48 . 2 4 f. 4 46 . ? 45 . 4 44 . 7 43 . 0 41 . ~ 4(; . I 3 >J . I 'l '-1 . 1 ',>J . l 
0 21* H . 5 36 . ~ 36. 2 15.6 34 . 7 14 . 1 3 ·1. 5 12 . '- 1'> . 6 "1,~ • .J 1 ~ . 4 10 7 . 
22* 215 . 206 . 16 ~. 131 . I 2 1 . 10'l . 95 . '; >:l l . 4 , ,, • 6 o 7. d 7'> . 0 71 . U 
23 63.4 56 . & 51 . 4 47 . 4 44. 6 4 ? . 2 4 0 . 4 l :1 • .. 3 I . 5 ~ ~ . ~, ~~ - 3 14. I 
24 33 . 1 32 . 2 ll.6 l O. 7 >O · '• ?'! . 7 29 · '• 2 .. ~ . (; 1'- . 2 ?7.c.. 26 . () Jo . f) 
2~ 26.0 25 . 4 25 .1 M ~ ' l ~ .. ' I, r: "· 
26 M M I~ M M M M ~ l • Ll 3() . I 2'1 . I ,ilq . o ? (. -1 
27 26 . 9 26 . 0 2'> . 1 24.3 2 3 . 7 23 . 2 22 . 7 2l. . 2 2t.J 11 . .. ?0 . ' I 10 . ' 
28 20 . 4 20 . 2 1'1 . 9 1 C) . 7 19 .4 19 . 2 18 . '1 18 . 7 1P . 4 I H. ? 1 I . 9 1 7. 7 
2'1 17.7 17. 5 11. 5 17 . 2 17 . 2 17.0 16 . 8 16 . ':> }ll . ,; 16 . J I I> . ~ 16 . I 
3 0 16.3 16 . 5 11. 0 17 .7 [1; . 4 19 . 2 l 'l . 7 [9 , ') 20 . 4 ?J . '- ?0 . 7 2 j . 7 
31 20 . 4 20 .4 ?U . 2 20 . 2 1Y.9 19 . 7 19. 7 \'1.4 l ') . 4 j •) . ; l >l . 9 I '1 . I 
*SP ECIAL POIN TS 
1 01 1~/64.6 0730/1 15; 
3 1050/17.5 1410/ '15 . 6 1700/34 .4 
9 1300/36. 9 1&5013 2 . 0 lf\50/36.5 
10 171':>/20.4 1815/26.3 
1 I 0900/110 . 1415/~5 . 5 1455/'lZ. 5 1645178 . 2 
12 0240/484 . 0500/4 77. 
13 1440/1030. 1500 /1 070 . 2030/1090 . 
14 1810 / 6 10 . 
1~ 0620/1?60 . 
21 1100/3 2 . 2 113 5 /3 5 . 6 2 13 0135 . 6 
22 03 4 0 / 220 . 2030 / b 7. 4 27.45 176. 2 
RIVER GAGE DATA 
STA. NO . 16 RI D NATO AT LA S GAVI OTA S 
AUGUS T 1969 
UISCHARGE l 'l CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1 o 'JO 20CU 22CO /'t0 li 
1* 18.4 18.4 18 . 2 17.9 1 7. 7 1 7. 'j 17.<; 17. 7 l f . 2 ?? . 4 2 l , I L4 . 0 
2* 20.9 19.4 1!1 .4 17. 9 17.5 17.5 17. 5 17. 5 1 7 . 7 11.7 3u . v 2 ~4 . 
3 341. 278. 1 ')3 . 170. 167. 148 . 11 8 . 100 . 0 11 2 . ? 40 . 506 . 655 . 
4• 767. 754. 691 . 628 . 593 . ~62 . 519. 524 . ~ 1 3 . 1-t BH . 4 58 . 41 'j . 
5 369. 329. 291 . 2 58. ?33 . 20R . 1!'2 . 1 b "i . 14 7. l 3 1. 120 . ll 2 . 
6* 105 . 100.0 96 . 0 92 . 5 89 . 0 85 . 5 8 1.5 77 . c 7 ~ . 0 7l. k 6 ) . !l 7 I. 0 
1 89.0 98.4 93.'> 88.0 86 . 0 fl2 . 0 76 . 2 7C . L /)~ • 4 5P , t S 7. 0 53 . 4 
8 51.0 48.6 46 . 6 45 . 0 43 . 4 41 . R 40 . 7 39 . 4 l h . l ~7 . ~ 36 . Z l'> . <J 
9* 31.2 36.5 35 . 6 "HI .l 8 4 . 5 109 . l Ot! . -18 . ) ~H .. . ~ I Y . I 71 . 4 6 7 . 4 
10 62.2 57.8 53 . 4 49.4 45 . A 4? . 1'. 40 . 1 ·n . t H . ~ ,5 . -1 3 4 . 7 13 . ~ 
ll* 33.1 32.8 3 2 . 8 32. 8 32 . 5 32 . 2 37 . ~ 5 1. 4 5 1. 0 j 9 . 1 B . tl ll. 'i 
12* 69.0 97.0 9 7. 9 88.5 77 . 4 68 . 6 61.8 5~ - ~ ~c . 2 46 , £ 4£ . 2 Vl. 4 
13 36.9 35 . 0 3 3. I 31.6 11 . 0 1 I. 0 3 1 . 9 >? . A 14 . 7 '\':, . i 3 ~) . '-i .36 . 5 
14 37.2 31.5 38 . 1 38 . 8 3'l . 4 4 1. I 44. 2 4tl . 2 '>2 . (; ~6 . 0 5'! . 4 1,0 . 6 
15 60.2 59.4 ~8 . 2 57.0 55 . 9 ? 5 . 0 '.>3 . 4 52 . 2 5 1 . IJ 49 . l, 40 . 2 '•6 . 6 
16 4'.>.0 43.tl 44. 2 43 . 0 4 2 . 6 41 . 0 41. 8 4 2 . 6 41. U S l. U 60 . 2 64 . 2 
17• 62 .6 65.0 109 . 161. 182 . 18 1. I 7! . 15 7 . 14 ? . 12 7 . 1 1 7 . 107 . 
18* 9 !1 .9 92 . 0 A7. 0 81 . 5 77 . !3 74 . 2 70 . 6 67 . 4 /4 , £ n . u l 1 I. l b . ') 
19* 91.0 8 3.9 B6 . :J 96 . 5 97 . 0 90 . 5 A2 . 0 7 ; , H 11 4 . l 1 'j . 14 I • 14 l. ...... 20 !H. 120. 10 8 . 96 . 0 !15 . 5 7 7. fl 72 . 2 6 7. 4 b 3 . E '>'l . b 56 . 6 5 4 , ,> ...... 
I 21 51.4 49.4 47. 4 45. R 44.2 42 . 2 4 0 .7 3'l . 4 "l o; . 1 
,,., . ,, ~5 . ') 1? . 0 
0'\ 22 33.8 32 . 8 32 . 2 31.3 31 . 0 30 . 7 30 .4 "30 . 0 ~ j . 7 2-1 . 4 ?9 .7 , O, ll ....... 23* 29.7 29.1 2 9 .4 30 . 0 30.7 ' 0 .7 30 .4 ;>9 . I 2'! . 1 3 -~. 'J 3'1 .1 7l. f\ 
24* 12 2 . 132. 102 . 85 .5 7 B. 2 71... . 6 7~ . 8 71 . 2 61> . 6 60 . 2 5 4 . 6 'J 1, t) 
25* 50.6 51.8 53.4 53 . 8 52 . 6 'J0.6 48 . 6 4 6 . 2 l 14 . ,, 12 . il7 7 . l 2 10 . 
26• 1440. 1430. 1260 . 1120 . 10?0 . 998 . 9 55. ~ l 5 . tlh7 . d?O . 164 . 7'l 4. 
27 631. 547. 43 3. 311 . 2 38 . 17 8 . 151. I ~0 . I 1 ~ . 1(;2 . '! 7 . 0 o 9 . S 
28 85.0 78.9 7'>.4 72 . 2 69 · '• 66 . 6 td. 8 6!. 0 ')9 , 0 ?tJ . !.J 5 4 . ? 'J 2 ·'J 
29 50.2 4 9 .4 49 . 0 48. f> 4 I. 0 45 . 4 41 . 8 4 ;! . 6 41 . , lo[. ~ 45 . 0 5 1 . d 
3o• · 65.8 167 . 16 'l . 139. 12'1 . 1 1!1. 104 . 9 1. 5 ~ I. 5 7} . n 67 .4 , l. ll 
31 5 9 .4 56.6 5 4. 2 52 . 6 50 . 6 4 8 . 6 46 , 2 44 . 2 4 7 . f, 1t ll .l ) ' ) . 4 HI . I 
*SPECIAL POINTS 
1 1950/17.0 2100/31.3 
2 2130/17.7 
4 02501771. 
6 2220 /69.4 
9 0615/35.3 1300/111. 
ll 1700/54.2 2330/31.6 
12 0550/98.9 
17 0030/64.6 0245/62. 2 1050/183. 
18 17!5/66.2 1930/7 3.0 
19 0450/8 2. 4 0915/97.9 2300 /1 42 . 




30 050U /l7'l. 
RIVER GAGE DATil 
S Tl\ . "10 . 16 RIO NA TO AT LAS GAV!ClTII S 
~EPTE:I";R~R 1969 
DI SC HARGE I \1 CFS 
DAY 0200 0 4 00 0600 080 0 1000 1 200 1400 160 0 ! ROO 200 0 2200 Z'•O J 
1 37.2 35.9 35 .~ 34 .4 ~3 . 8 B .1 32 . 5 12 . 2 11 . 9 H . C.. 31.3 31.3 
2 31.0 30.4 30.0 29 . 7 29 .7 29 .4 29 .1 2!3 . 8 28 . 2 27 . <J 2 7. 6 26 . '1 
3 26 .6 26 .3 26 . 0 25 .7 25 . 4 24 . 8 2 4. 6 24 . 1 24 . 0 ? I . 7 2 3 . 5 2 I . 2 
4 23.0 23.0 22 .7 22 .7 22 . 4 22 . 2 2 1. 9 L! . 9 2 1.7 21 . 7 2 1.4 2 l. 2 
5* 21.2 20 . 9 20 . 9 20.7 20 . 1 20 . 4 20 . 9 21 . 2 22 . 2 25 . 7 23 . 0 2 1.7 
6 20. 9 20.7 20.4 20.4 2 0 .4 20 . 2 1<J . 9 19 .7 1'1 . 4 19 . 4 19 .4 19 . 2 
1 19.2 19.2 19.2 18.9 18 . 9 18. 7 18.7 13 . 4 1 P. .4 18 . 4 18 . 2 I B. 2 
8* 18. 2 18.2 1tl . 2 17. 9 17. 9 17. '1 2~ . 5 71 . 4 l<JJ . 3H. 186 . j92 . 
9 387. 375. 354 . 329 . 3 15 . 304. 287 . ?b l. z·n . 1 9~ . 166. I 39 . 
10* 117. 102 . 9 1.0 81.5 7 5 . 0 69 .4 65 . 0 61 . 8 5rl . 2 55 . 4 59 . 0 78.5 
11* 85.5 85.5 8!1 . 0 88. 5 84 . 5 11.i.! 11. 8 67 . 0 ld .4 59 . <' 5'1 . 0 71. 4 
12* 92.0 97.5 91 . 5 81 . 0 75.4 77 . 0 80 . 2 n . 1 76 . 2 71.J 66 . 2 6 1. 8 
13 58.2 55.4 53 . 0 52. 2 52 . 2 52 . 6 53 . 0 53 . 4 51.0 '>?.l. 51 . 0 '•q · '· 
14 47.4 45.8 44. 2 42. 2 40.7 3<) .4 313 . I 36. 9 35 . 9 3~ . u 34 .1 3 3. 5 
15 32.5 31.9 31.0 30 . 4 29 .4 21! . 8 26 . ~ ?7 . 6 ?1.2 ?o . 3 25 . r 25 . 4 ..... 16 25.1 24.11 24 . 3 23 .7 23 . 5 23 . 2 2 3 . 0 22 . 4 2? . 2 n . z 21 . 9 21 . 7 ..... 
I 17 21.4 21.2 20 . 9 20 . 9 20 . 7 ?.0 . 4 20 . 2 I ·~ . 9 19 . 7 19 • ., I 9 .4 19 . 4 
en 18 19.2 19.2 18 . 9 18.9 18 .7 Ill . 7 l ll . 4 lil . 4 Ul . 2 18 . 2 I 7. J 17. 9 
N 19 17.9 17.1 17.7 17.7 17.5 17 . 5 17 . 2 17 . ll l 7 . ll 17. 0 I 7 . 0 l 7 . 0 
20 17.0 16.8 16 . 8 16 . 5 16 . 5 16 . 5 16 . ~ 16 . I 16 . I 16 . 1 16.1 16 . I 
21 16.1 16.1 16. 1 16. I 16 . I 15. 9 15 . 9 15 . 6 1 5 . 6 1 5 . ft 1 C") . 4 I 5 . 4 
22* 15.4 15 .4 1 ~ .4 15.4 1 5 .4 15.4 15. 2 15 . 2 14 . 9 11. r 9H . 4 122 . 
23 R6. 0 57.4 4 2 . 6 35. 0 2'1 . 7 2n . o 21 . 0 21 . 4 19 . 9 1<). 2 l f! . 4 17. 9 
24 17.2 17.0 1&. 8 16. 5 1&. 3 15. 9 15 . 9 1 5 . 1: 1 5 . 6 15 · '• 1 '> . 2 15 . 2 
25 15.2 14. 9 14. '1 14.9 14.7 l't. 7 14. 5 14 . :> 14 . 7 14 . l 14. 2 l'•. () 
26 14.0 14.0 14.2 14.2 14 . 0 14. 0 13 . 8 11 . 6 13 . 6 13 . 6 11 . 6 13 . 6 
27 13.6 13 .6 13 . 6 13.6 13. 6 13. 3 13. 3 I l . I I ' . I 13. 6 14 . 0 1 4 • 1) 
28 13.8 13.6 13 . 3 13 . 3 13 . 3 13 . 3 l 3 . I 13 . I 12 . <) I 3 . I 11 . I I J . l 
29* 13.1 n.1 13.1 13.1 13 . 1 l 3 . I 12 . 9 13 . 1! I 3 . 6 l'i . 3 13. I I Z. 9 





11 0715/89.0 2100/58.6 
12 1500/81.0 
22 1945/14.9 2340/124. 
29 1545/12.9 
RIVER GAGE DATA 
STA. "lO. 16 Ktn NATO AT LAS GAVIOTAS 
MEAN DAILY DISCHARGE I'J CFS 
1969 
DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER 
1 4.46 5.28 76.6 1'1.5 33.7 
? 3.99 4.93 41.2 29.1 29.2 
3 5.0'5 4.86 33.9 226. 25.0 
4 5.43 4.96 36.9 582. 22.2 
5 5.19 4.93 1 H. 5 226. 21.7 
6 5.02 4.77 13.1 86.8 20.? 
7 5.01 5.22 10.9 77.5 18.7 
H 4.A7 6.13 10.1 42.9 111. 
q 4.7<J S.91 31.4 70.1 289. 
10 4.22 5.73 30.9 46.0 79.7 
L 1 3.77 6.21 139. 37.0 74.7 
12 3.48 6.04 555. 6'5.9 79. 1 ....... 13 5.45 5.75 1060. 34.0 53.7 ....... 
I 14 4.50 5.18 778. 45.1 40.2 CJ) 
w 15 3.72 4.80 1230. 54.4 29.1 
16 M 3.35 6.33 501. 46.4 23.3 
1 7 5.76 3.21 6.34 241. 130. 20.4 
18 5.77 3.19 6.36 89.9 84.3 18.6 
19 5.73 3.20 7.35 57.0 102. 17.4 
20 5.72 3.7.0 11.2 44.2 86.5 16.4 
21 5.72 3.37 13. 1 38.5 41.1 15.8 
22 5.50 5.24 134. 117. 31.2 27.0 
23 5.34 6.66 68.2 45.8 3?.7 37.5 
24 5.18 5.57 87.7 30.0 81. 1 16.2 
25 5.13 4.92 72.4 M 208. 14.6 
26 5.07 4.59 30.1 M 1030. 13.9 
27 5.06 4.43 26.2 23.5 280. 13.5 
28 4.98 4.40 24.1 19.2 68.1 13.3 
29 4.89 5.05 16.9 16.9 46.5 13.2 
30 4.79 7.33 20.1 18.7 105. 13.2 
31 5.94 19.8 49.0 
NAME: 
RIVER GAGE DATA 
Sta. No. 17 R1o Tigre at the Crossing of the Matur1n-Temblador 
Road. 
LOCATION: Longitude 62° 59.5 1 W, latitude 09° 21 .o• N. Approximately 
48.3 km SSE of Matur{n, 4.2 km SSE of El Blanquero. 
DRAINAGE AREA: 2668 sq mi (from topographic map). 
GAGE: Stevens Type F water level recorder attached to right downstream 
side of bridge. 
RECORDS AVAILABLE: June 3, 1969 through September 30, 1969. 
REMARKS: 
CODING: 
Record is good. 
M signifies missing data; E signifies estimated data. 
Ae/Ua.l v-<.ew on the. R_;:o T-<.g~te. a-t the. C!to-6.6-i.ng on the. Ma.-tuM:n-T e.mb.la.d01t 
Jtoad . The. Type. F JtecoJtde.Jt -<..6 a-ttached to the. dowMtJte.am <1-<.de. on the. 
blt-<.dge. . Note. the. hnp~tove.me.nt to the. channel. aLi.g11111e.nt up<~tlteam on 
the. blt-<.dge. . A cutonn hM been excava-ted .60 tha-t the. 1!.-<.ve.Jt C!tM<IM 
the. Jtoad a-t 1!.-<.ght ang.tu. 
II-65 
SUMt1ARY OF DISCHARGE 11EASUREMENTS 
FOR 
STA. NO. 17 RIO TIGRE AT THE CROSSING OF THE MATURIN- TEt1BLADOR ROAD 
Num-
ber 
Mean Outside Per- 11eas . Gage 
Meas. Ve1o- Gage Di s- Sh ift cent Sec- Height Water 
No. Date Made by Width Are~ city Height charge Adj. Di ff. t·1ethod tions Change Time Temp. 
ft sq ft fps ft cfs ft ft hr OF 
t1ay 28 Santos 138. 490. l. 76 No 862. 0 26 85 Gage 
2 June 3 Romero 137 0 545 . 1.64 0.26 892. 0 +2.2 Bridge 31 0 1.7 88 
3 11 Santaella 135. 610. 1.90 0.57 1160. 0 +0.7 Bridge 27 +.01 0.5 85 
4 17 Santos 138. 722 0 1.38 0.37 995. 0 +1.4 Bridge 27 0 2.7 84 
5 20 Romero 139 0 642. 1.43 0.29 915. 0 +1.1 Bridge 25 +.01 1.1 85 
6 23 Romero 140. 654. 1.65 0.54 1080. 0 -3.8 Bridge 26 0 1.1 82 
7 30 Santae 11 a 138. 700. 2.14 1.03 1500. 0 -4.9 Bridge 23 0 1.3 84 
8 July 10 Santos 139 . 620. 1.95 0. 71 1210. 0 -4.0 Bridge 23 0 1.1 81 
9 14 Santaella 140. 910. 2.54 2. 36 2310. 0 +0.6 Sri dge 26 +.04 1.4 78 
10 19 Romero 178. 1690. 2.81 5.69 4750. 0 -4 . 3 Bridge 27 -.02 2.0 82 
11 25 Santaella 153. 1240. 2.27 3.01 2820. 0 +3.4 Bridge 29 - .02 1.6 80 
12 29 San tos 140. 1240. 2.10 2 0 79 2610. 0 +1.1 Bridge 24 -.02 1.2 84 
13 Aug. 6 Romero 179. 1630. 2.85 5.26 4640. 0 -1.0 26 +.03 1.0 
14 8 Santae 11 a 176. 1420. 2.75 4.54 3910. 0 -3.0 Bridge 23 +.03 1.5 78 
15 12 Santos 140. 1070. 2.22 2.37 2380. 0 +3.1 Bridge 24 0 1.2 85 
16 19 Tirado 174. 1470. 3.07 4.90 4520. 0 +3.1 Bridge 23 +.05 1.4 84 
17 20 Santos 178. 1580. 2.99 5.49 4720. 0 -2.5 Bri dge 27 +.02 1.3 78 
18 21 Santos 184. 1760. 3.07 6.28 5410 0 +2.3 Bridge 26 0 1.2 
19 22 Santos 181. 1650. 3.07 5.86 5060. 0 +0.2 Bridge 26 -.05 1.2 
20 23 Santos 181. 1690. 2.88 5.61 4860. 0 -1 .1 Bridge 25 +.02 1.0 
21 Sept. 2 Romero 172. 1480. 2.03 3.57 3010. 0 -4.7 Bridge 27 - .02 1.3 83 
22 9 Contreras 153. 1000. 2.19 2.25 2190. 0 -2.1 Bridge 26 0 1.5 
23 26 Tirado 133. 614. 2.51 0.94 1540 . 0 +3.4 Bridge 24 0 0.9 
RATING TABLE 
FOR 
STA. NO. 17 RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis - Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 1.00 1550 . 2.00 2110. 3.00 2720. 4.00 3540. 5.00 4475. 6.00 5130 . 
.10 . 10 1635 . . 10 2160 . .10 2790. .10 3630. .10 4560 . .10 5185. 
.20 810 . . 20 1710 . . 20 2210 . .20 2865. .20 3720. .20 4640 . .20 5240 . 
. 30 915. 0 30 1775. . 30 2265 . 0 30 2940 . 0 30 3810. 0 30 4715. 0 30 5295. 
. 40 1010. .40 1830. . 40 2325 . .40 3020 . .40 3900. .40 4785. .40 
. 50 1095. .50 1875. . 50 2390 . .50 3100 . .50 3995 0 .50 4850. .50 
. 60 1170 . . 60 1915. .60 2455 . .60 3185. .60 4090. .60 4910. .60 
. 70 1255. . 70 1960. 0 70 2520 . .70 3270 . 0 70 4190 . .70 4965. . 70 
.80 1350. . 80 2010 . .80 2585 0 .80 3360 0 .80 4290. .80 5020. 0 80 
. 90 1455 . .90 2060. . 90 2650 . .90 3450. .90 4385. .90 5075. .90 
II-66 
RIVER GAG E DATA 
S TA. ~0. 17 RIO TIG<E AT THE C R O SSI~G OF THE MATURI~-TEMBLADOR ROAD 
JUNE 1969 
DISCHAR GE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 I BOO 2000 2200 7400 
3 ~~ M M M M M A 74. A74. 874. 874. 874. 874. 
4 874 . 864. 864 . 874 . R95. 915 . 945 . 954. 954. 964. 973. 97 3. 
5 98.l. 992 . 1000. 1010. 1010. 10?0. 1050. 1050. 1050. 1040. 1030. 1020. 
6 1010. 1000. 1000. 1000. 992. 983 . 1000. 983 . 983. 9H3 . 992. 1000. 
7 98 3. 9R3. 9B . 964 . 964 . 964. '164. 1010. 1050. 1050. 1030. 1020. 
B 1010. 1000. 1000. 1000. 1000. 1010. 101 0 . 1:1?0 . 10 30. 1040. 1050. 1060. 
9 1070. 10110. 1080. 1090. 1090. 1090. \090. 1090 . 1090. 10 90 . 1080. 1080. 
10 1080. 1070. 1070. 1070. 1070. I 060 . 1060. 1060. 1060. 1060. 1060. 1050. 
II 1080. 1090. 1100. £: 1120. t: 1130. E 115 0 . E I I 70. 11 90 . 1200. 1220. 1220. 12,0. 
12 1230. 12\0. 1230 . 1230. 1230. 12 30. 12 30. 1230 . 1230. 1220. 1220. 1220. 
13 1220. 1220 . 1210. 1210. 1190. 1190. 1160. 1160. 1150. 1130. 1130. 1120. ..... 14 110 0 • 1090. 1080 . 1070. 1C60. 1050. 1040 . 103 0 . 1020. 1010. 1000. 1000. ..... 
I 15 100 0 . 1000. 1010. 1020. 10 30. 1030. 1040 . 1040 . 1040. 1050. 1050. 1050. 
0'1 16 1050. 1050 . 10 50. 1050. 1050. I 040. 1040 . 1030. 1020. 101 0 . 1000. 1000. 
-....J I 7 992 . 9113. 983 . 983. 973 . 9B . 9 64. 95 4. 954. 945. 945 . 9 35 . 
ltl 92'> . 915 . 905. 915. 915 . 925. 925 . 915 . 91? . 915. 915. 915. 
19 'H~. 915· 90 5. 905. 905. 915. 915. 915. 915. 915. 915. 915. 
20 905. 915. 91~. 91~. 9b . 915. 915. 905. 905. 915. 915. 915 . 
21 925. 925 . 935. 945 . 954. 964. 964. 964. 964. 964. 973. 9!:13. 
2/_ 992 . 1000 . Ia 10. 1020. 1030. 1050. 1050. 10 70. 1080. 10 90 . 1090. 1090. 
2 .l !lOU. 111 0 . 1120. 1120. 1130. 1130. 1130. 1130. 1130. 1130. 1130. 1140. 
24 1 17 0 . 1180. 1230. 1220. 1240. 1250. 1260. 1280. 1300. 1330. 1360. 13HO. 
?5 1390 . 1400. 1410. 1420. 1440. 1430. 1460. 1460. 1440. 1440. 14 30. 1430. 
26 1430. 142 0 . 1400, 1390. 1390. 1400. 1420. 1420. 1430. 1440. 1460. 1470. 
2 7 1480. 1510. 1530. 1540. 1560. 1560. 1560. 1560. 1560. 1550. 1550. 1550. 
28 1550. 155 0 . 1550. 15 so. 1550. 1560. 1570. 1570. 1570. 1570. 1570. 1570. 
29 1580. IS90. 1590. 1590. 1590. 1590. 1590. 1600. 1590. 15 90 . 1590, 15'10. 
~ 0 15 90 . 16 00 . 1600. 1590. E 1590. I' 15AO. 1580, 1570. 1560. 1550. 1540. 1510. 
•SP~C!Al PO!~TS 
NONE 
RIVER GAGE DATA 
STA . NO. I 7 RIO TI GRE AT THe C~OSSING OF THE ~ATURIN-TEMRLADO~ ROAD 
JULY 1969 
DISCHA~GE l'l CFS 
DAY 0200 0400 0600 0800 1000 1200 14 00 1600 1800 2000 2200 7.400 
1 1500 . 1490. 1470. 1460. 1440. 14 lO. E 142 0 . 1390. 1180. 1340. 1320. 130 0 . 
2 1290. 1280. 1270. 1270. 1760 . 1260. 1260 . 1250. 1250. 1250. 1250. 126 0 . 
3 126 0 . 1260. 17.70. 1280. 1290. 1290 . 1290. 1290. 1290. 1280. 1270. 12 60 . 
4 125 0 . 1250 . 1250 . 1250 . 1240. 124 0 . 173 0 . 123 0 . 1210. 1220. 1220. 123 0 . 
5 122 0 . 1710. 1240. 1250. 1280. 130 0 . 133C. 136:1. 1380. 1380. 1390. 13 '10 . 
6 1.l'!O. 1390. 1390. 1390. 138 0 . 1380. 1180. 1360. 1350. 1340. 1320. 1330. 
7 132 0 . 1310. 1110. 1310. 1110. 131 o. 1110. 1110. 1310. 1300. 1100. 1100. 
B 1300. 1300. 1310. 1320. 1320 . 1330. 1440. 1460. 1460. 1440. 14?0. 1400 . 
9* 1380. 1360. 1340. 1130. 1120. 1380. 1160 . 13 20 . 1300. 1290. 1290. 12 90 . 
10 121! 0 . 1280. 1270. 1260. 1250. 1240. 1240. 124 0 . 1290. 1290. 1290. 12 '10 . 
11 129t.J. 1290. 1290. 1300. 1310. 132 o . 1360. 1190. 1440. 150 0 . 1560. 1620. 
12 1700 . 1750. 1790. 1840. 1870. 1890. 1920. 1940. 1960 . 1980. 2000. 2020. ...... 13 2030. 2050. 2080 . 2 100 . 2110 • 2120 . ?140 • 2160. 2170. 2230. 22 30. 223 0 . ...... 14 2230. 2240. 2240. 2250 . 2260. 2 290 . 23 10. 2310 . 2330. 235 0 . 2370. 2390 . I 
0'1 15 242 0 . 2450. 2470 . 2490. 2540 . 7550. 2580. 2610 . 2640. 2690. 2730. 2770 . 
0:> 16 2830. 288 0 . 2'12 0 . 3040. 3110. 3210 . 3330 . 3410. 3540. 3650. 3700. 3760. 
17 1850. 3970. 4050 . 4140. 4260. 4380. 44 90 . 4620. 4700. 4780. 4890. 494 0 . 
1t! 498 0 . SOLO. 5040 . 5050. 5060. 5060. 5060. 5050 . 5040. 5040. 5010 . 5010 . 
19 5000. 4'1 90 . 4990. 4980. 4960. 4950. 4940. 4930. 492 0. 491 0 . 4900. 4890. 
20 4fl7 0 . 485G. 4820. 47 !30 . 4760. 4 7l o. 4670. 46?0. 4550. 4490. 4440. 4 '380 . 
21 432 0 . 4250. 4190. 4120 . 4050. 3990. 3930 . 3960. 3810. 3760 . 1680. 361 0 . 
22 158 0 . 3510 . 3450 . 3390. 3370. 3140. 3110 . 37.80. 3250. 322 0 . 3180. 1150. 
23 llO O . 10HO. 3040. 3010. 3000. 3000. 3000 . 3000. 3000. 3000. 3010. 3010. 
24 30\JO. 3000. ?990. 2990 . 2980 . 2970. 2960 . 2930. 2920. 2910 . 2890 . 7870. 
25 Lt! 40 . 2H20 . 2800 . 2780 . 2710. 2750. 2720. 2700. 2680 . 2660. ?660. 2660. 
26 7.6HO . 2720 . 2 770. 2830 . 2920 . 2970. 3050. 3110. 3180. 3220. 3250. 3290. 
27 3300. 3310. 3320. JHO. 3330 . 3330. 3330. 3320. 3310. 3310. 3270. 3 ~40 . 
21! 1200 . 3140. 3090 . 3040. 2970. 2920. 2890. 2840 . 2810. 2770. 2740. 2730. 
2 <J ?71 :J . 2690 . 2670. 2650 . 2630 . 2610. 2600. 2580 . 2570. 2550. 2530. 25 .! 0 . 
3U ?5 LU. 2510. ?490 . 2470. 2470 . 2450. 2440 . 2410. 2420. 2400. 2400. 2 390. 
. H 2 31J O. 2180 • 2380 . 2380 . 2380. 2370. 2360 . 2360. 2350. 2340. 2340. 233 0 . 
*~PECIAL POINTS 
9 1050 /13 20 . 
RIVER GAGE DATA 
STA. >jQ. 17 RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
AUGUST 1969 
DIS::HARGE IN CFS 
DAY 0£00 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 2320. 2320. 2310. 2310. 2310. 2290. 2280. 2260. 2260. 2250. 2240. 2240. 
2• 2210. 2220. 2200. 2190. 2180. 2170. 2160. 2150. 2140. 2160. 2140. 2140. 
3 2140. 2150. 2150. 2160. 2160. 2160. 2160. 2160. 2170. 2180. 2210. 2230. 
4 2270. 2340. 2410. 2480. 2550. 2600. 2670. 2750. 2830. 2890. 2980. 3040. 
5 3130. 3250. n2o. 3430. 3540. 3620. 3680. 3770. 3850. 4080. 4220. 4290. 
6 4410. 4530. 4590. 4680. 4730. 4 760. 4780. 4780. 4780. 4760. 4760. 4740. 
7 4690. 4630. 4580. 4530. 4450. E 4320. E 4200. E 4230. E 4160. E 4110. E 4070. E 4050. E 
8 4020. E 4000. E 3990. E 4000. E 4010. E 4030. 4040. 4080. 4070. 4070. 4060. 4030. 
9 4000. 3980. 3920. 3850. 3760. 371 o. 3630. 3540. 3470. 3 380. 32 70. : -3220. 
10 3140. 3070. 3020. 2960. 2900. 2830. 2780. 2720. 2660. 2600. 2560. 2510. 
11 245u. 2420. 2380. 2350. 2350. 2340. 2330. 2320. 2320. 2 320. 2320. 2320. 
12 2310. 2 310. 2120. 2310. 2310. 2310. 2310. 2310. 2310. 2 320. 2320. 2330. ..... 13 2320. 2320. 2320 • 2 31 o. 231 o. 2300. 2290. 2280. 2270. 2260. 2260. 2260. ..... -[4 2250. 2250. 2250. 2250. 2250. 2250. 2250. 2260. 2260. 2270. 2280. 2280. 
I 1'> 2270. 2270. 22 60. 2260. 27.50. 2250. 2240. 2240. 2230. 2230. 2220. 2220. 0'1 
1.0 16 2230. 2230. 2240. 2240. 2250. 2260. 2270. 2290. 2400. 2440. 2490. 2490. 
17 2490. 2490. 2490. 2500. 2510. 7540. 2570. 2610. 2650. 2720. 2810. 2890. 
18 2990. 3090. 3180. 3290. 3370. 3440. 3510. 3580. 3670. 3720. 3790. 3830. 
19 3940. 3990. 4060. 4130. 4200. 4260. 4360. 4420. 4470. 4530. 4570. 4600. 
20 4660. 4700. 4740. 4770. 4810. 4840. 4860. 4940. 4980. 5030. 5070. 5120. 
21 5160. 5190. 5210. 5250. 5260. 5280. 5280. 5280. 5280. 5270. 5260. 5250. 
22 5200. 5160. 5120. 5090. 5040. 5040. 5020. 4970. 4940. 4920. 4890. 4880. 
23 48!10. 4880. 4890. 4900. 4930. 4930. 4950. 4960. 4990. 5010. 5030. 5040. 
24 5060. 5070. 5090. 5100. 5110. 5120. 5120. 5130. 5120. 5120. 5110. 5100. 
25 5080. 5070. 5070. 5080. 5100. 511 o. 5130. 518 0. 5190. 5200. 5210. 5210. 
26 5240. 5260. 5270. 5270. 5270. 5260. 5230. 5220. 5200. 5180. 5170. 5160. 
27 5160. 5160. 5150. 5150. 5160. 5160. 5170. 5180. 5180. 5180. 5180. 5170. 
28 5170. 5170. 5160. 5150. 5150. 5130. 5120. E 5110. E 5100. E 5090. E 5070. E 5070. E 
2<~ '>050. E 5040. [ 5030. E 5010. f 5000. E 4980. E 4960. E 4950. E 4930. E 4900. E 4880. E 4850. E 
30 4810. E 4 770. E: 4730. E 4690. E 4620. E 45 70. E 4480. E 4380. E 4290. E 4180. E 4100. E 401 o. E 
31 3930. E 3870. E 3800. E 3750. E 3690. E 3650. E 3600. E 3560. E 3520. E 3490. E 3470. E 3450. E 
•SPECIAL POINTS 
2 1855/2170. 
RIVER GAGE DATA 
STA. NO . 1 7 RIO TIGRE AT THE CROSSING OF THE ~ATU~ I ~- TEMALADO~ ROAD 
SEPTEME'.ER 191>9 
DISCHARGE I N CFS 
DAY 0200 0400 0600 0800 1000 120 0 140 0 1600 1H OO ?OOU 2200 2400 
1 3430 . E 3420. E 1410. t: 3400 . E 1400. E 33AO. E 337U . E 3350. E 3330 . E 131 0 . E 3300 . E 32d0 . E 
2 3260. E 3230. E 12 10 . E 3170 . E 3150 . 1150. 1130 . 31 }0. 3120. 3120. 3110. 31UO. 
3 31 oo . 3100. 3080 . 3080 . 3070. 105 0 . 1040 . 3040. 3030. 3030. 3020. 3000. 
4 3000 . 2990. 2970 . 2960 . 2940. ?920 . 2910 . 2'11 0 . 2890. 2890 . 2880 . 28b0 . 
'.> 2860 . 2810 . 2820 . 2800. 2790 . 27!!0 . Z750 . 273 0 . 272 0 . 2 710. 2690. 26AO. 
6 2650 . 2640 . 2640. 2620 . 2f>OO . 25AO . 25 70. 2550 . 2540. 2530 . 2520 . 2510 . 
1 2490 . 2470. 2460 . 2450. 244U. 242U. 2410 . 2400 . 2390. 2380. 2370 . 2360 . 
u 2340 . 2330. 2120 . 2310. 2300. 2290. 129U . 22'10 . 2290. 2280. 2250 . 2250. 
4 2240 . 2240 . 2230 . 2210 . 2240 . 2250 . 2260 . 2310 . 2320. 2340 . 2360. 2370. 
10 2HO . 2 380 . 2380 . 2390 . 2190 . 2400. 24 10 . 2430 . 2450 . 2470 . 2510. 2550. 
11 2580 . 26?0. 2640 . 2670 . 2130 . 2750 . E 2780 . F 2800 . E 2830. E 2860 . E 2900. E 2920. t ...... 12 29 6 0 . [ 2990 . I: 3020. E 3040 . 1080. 3080. 3100 . 311 o . E 3120 . E 3120. E 3130. E 3no. E ...... 13 3L3U. f 3130. E 3l3U . E :nzo. E :H20. E 311 o . E 3100 . E 3090 . F 3080. E 3070. E 3050. t 3040. E I 
'-J 14 1020. E 3000. ( 2970 . E 2950 . 2910. 2890 . 2860 . 2<l3 0 . 2810. 2790. 2710. 27">0. 
0 15 2740 . 2no. 2710 . E 2700 . E ?680 . E 2o5o . E 2630 . E 2600 . E 2570 . ( 2510. E 2500 . E 2460. 
16 2440 . E 24 10. E 2380 . E 2360 . 2310. 2280 . 27.50 . 22 30 . 22 10 . 2190 . 2170 . 2150 . 
17 2 120 . 2110 . 2100. 2090 . 2060 . 2030 . 2020 . 2000. E 1990. E 198 0 . 1:' 191>0 . t 1960. E 
18 194 U. t 1930 . E 1920. E 1910. 1'100. 1890. 1880. 1870. 1860. l86U. 1850. 1840. 
19 18 30 . 1820 . 1820 . 1H10. l!ll 0 . 1800. 1790. 1790. 1 78 0 . 177 0 . 1760. 1760. 
2U 174U. 1740. 1730. 1720. 1720. 1720. 1700. 1700 . 1690. 1690. 1680. 16 70. 
21 1660. 16 50 . 1640. 1640. 1630. 1630. 1620. 1610. 1600. 1600. 1590. 1590. 
22 L57U. 1560. 1560. 1550 . 1550. 1 540 . 1520. 151 0 . 1510. 1500. 1500. 1500. 
23 l49U. 1490. 1480. 1480 . 1490. 14 9U . 1490. 14 '10 . 1490. 1490. 1490. 14 80 . 
2 4 1480. 147 0 . 1470. 1470. 1480. 1480 . 1470. 14 70. 1470. 1470. 1470. 147 0. 
25 1490. ! SOU . 1510. 1530 . 1530. 1520. 1510. !SUO. 1500. 1490. 1490. 14'10. 
26 149 0 . 1490. 1490. 14 90 . 1490. 1490. 1490. 148J. 1470. 1460. 1460. 141>0. 
2 I 1440. 1440. 1430. 1410. 1430 . 141 0 . 1400. 1390. 1380. 13RO. 1370. l 360 •. 
28 l36U. 1360. 1360. 1350. 1350. 1350. 1350. 1140 . 1330. 1330. 1330. 13? 0 . 
29 l33U. 1330. 1330. 1330. 1330. 1320. 1320. 13 20 . 1320. 1320. 1320. 1120. 
30 13 20 . 1320. 1320. 1330. 132U. 1320. 1320. 1320. 1310. 1310. 1310. 1310. 
•SPECIAL POINTS 
NON[ 
RIVER GAGE DATA 
STA. "JO. 1 7 ~IO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
MEAN DAILY DISCHARGE IN CFS 
1969 
DAY JUNE JULY AUGUST SEPTFMBER 
1 1420. 2290. 3370. E 
2 1?70. 21AO. 3170. 
1 M 1280. 2170. 1060. 
4 91 7. 1240. 2620. 2930. 
5 1020. 1 3l 0. 3630. 2770. 
6 995. 1370. 4670. 2590. 
7 995. 1310. 4160. E 2430. 
8 1020. 1370. 4040. ?300. 
9 1080. 1310. 3680. 2280. 
10 1070. 1270. 2840. 2420. 
11 1150. 1380. 2360. 2 740. E 
12 1?30. 1870. 2310. 3060. E 
1---< 1 3 1180. 2110. 2290. 3100. f 1---< 
I 14 1050. 2290. 2260. 2890. -.....) 
15 1030. 2 560. 2250. 2640 . t: 
16 1030. 3240. 2310. 2 300. 
17 968. 4370. 2590. 2040. E 
18 918. 5030. 3410. 1890. 
19 913. 4950. 4?60. 1800. 
20 913. 4680. 4850. 171 o. 
21 952. 4000. 5240. 1630. 
22 1040. 3360. 5040. 15 30. 
23 1120. 3030. 4940. 14C)0. 
24 1260. 2C)60. 5100. 1470. 
25 1430. 2750. 5130. 1500. 
26 1420. 2C)70. 5230. 1480. 
27 1540. 3310. 5170. 1410. 
28 1560. 2C)50. 5130. E 1350. 
2C) 1590. 26?0. 4970. E 1320. 
30 1580. ?450. 4')10. F 1320. 
31 2370. 1680. F 
RIVER GAGE DATA 
NAME: Sta. No. 21 R{o San Antonio at the Crossing of the 
Matur{n-Temblador Road. 
LOCATION: Longitude 63° 00.6 1 ~' latitude 09° 23.0 1 N. Approximately 
43.9 km SSE of Maturin, at El Blanquero. 
DRAINAGE AREA: 118 sq mi (from topographic map). 
GAGE : Stevens Type A35 water level recorder at right upstream end of 
6 culverts under road embankment. 
RECORDS AVAILABLE : April 23, 1969 through September 30, 1969. 
REMARKS : 
CODING: 
Due to a dam upstream, there was no flow at this station. 
M signifies missing data; E signifies estimated data. 
View, tooiUng u.pllbteam , o6 the eu.tveJ!M on the R.Zo San Antorti.o u.ndeJt 
the Ma:tu.lt..tn-T embtadoJt JtOad . No wateJt pMMd thi.ll Meti.on du.Jti.ng the 
!>tu.dy pe!ti.od . Th e ertti.lte ehannet ill now vegetated. 
II-73 
RIVER GAGE DATA 
NAME: Sta. No. 31 R{o Guanipa at El Aceite. 
LOCATION: Longitude 640 11.0 1 W, latitude ago 07.9 1 N. Approximately 
28.6 km SE of Cantaura at El Aceite. 
DRAINAGE AREA: 344 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder attached to left bridge 
abutment on downstream side of bridge. 
RECORDS AVAILABLE: April 15, 1969 through September 30, 1969. 
REMARKS: 
CODING: 
Record is fair to good. 
M signifies missing data; E signifies estimated data. 
AeM.a..e. view o6 the R[a Gwuupa. a..t E.e. Ac.eile. The gaging .~>ta..t-i.on -i..6 
a..t the bJUdge .~>hown a..t the ex.bteme teM .~>ide o6 the photogJta.ph. The 
tr.i..veJt 6£.ow c:Wtec.Uon -i..6 6Jtom the tip o6 the a..Ytc..~ta.M wing towa.Jtd./> the 
btr.i..dge. A ta.Jtge ttr.i..butalty .~>t.ltea.m joiM the RA..o Gua.n-i.pa. dowMt.lteam 
o6 t he bJUdg e. 
II-75 
SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 
STA. NO. 31 RIO GUANIPA AT EL ACEITE 
Num-
ber 
Mean Inside Per- Meas. Gage 
Me as. Vela- Gage Dis- Shift cent Sec- Heigh t Water 
No. Date Made by Width Area city Height charge Adj, Oi ff. Method tions Change Time Temp. 
ft sq ft fps ft cfs ft ft hr OF 
l May 5 Santaella 78.0 101. 1.41 0.56 142. 0 -5.0 Wading 23 0 1.1 83 
2 16 Santos 78.0 98.7 l. 70 0.62 168. 0 +6 .l Wading 26 0 1.2 85 
3 26 Santae ll a 78.0 94.0 l. 71 0.60 161. 0 +4.0 Wading 21 0 0.5 86 
4 June 17 Santae 11 a 78.0 136. 1.29 0. 70 176. 0 +2.9 Wading 22 +.02 0.7 82 
5 18 Santae 11 a 78.0 194. 1.84 1.51 357. 0 +1.3 Wading 21 0 1.0 78 
6 July 7 Tirado 79.0 109. 1.60 0. 76 174. 0 -3.8 Wading 20 -.01 0.7 82 
7 12 Santae ll a 80.0 218. 1.94 1.65 422. 0 +7 .4 Wading 23 -.04 0.9 77 
8 17 Tirado 85 .0 184. 1.86 l. 33 343. 0 +13.7 Wading 23 -.01 1.0 85 
9 31 Romero 77.0 176. l. 70 l. 38 300. 0 -5.0 26 -.04 1.5 82 
10 Aug. 4 Romero 80.0 313. 4.47 3.38 1400. 0 -4.6 Bridge 26 - .03 1.2 78 
11 7 Santos 76 .5 170. 1.87 l. 33 318. 0 +5.4 Wading 25 -.04 1.2 83 
12 10 Santos 79.0 189. 2.56 2.09 484. 0 -9.4 Wading 22 -.06 o.g 80 
13 ll Santos 77.0 162. 1.91 l. 37 309. 0 -1.3 Wading 22 0 l.l 84 
14 12 Santaella 80.0 352. 5.14 3. 72 1810. 0 +1.0 Bridge 22 - .01 1.0 73 
15 12 Santaella 80.0 373. 4.85 3. 71 1810 . 0 +1.8 Bridge 22 -.06 0.9 
16 19 Romero 72.0 205. 2.73 2.06 559. 0 +6.5 Bridge 25 +.04 0.8 80 
17 24 Santaella 78.0 161. 1.92 l. 34 309 . 0 +1.2 Wading 22 -.01 0.7 78 
18 30 Tirado 75.0 279. 3.13 2.59 872. 0 +6.5 Bridge 26 -.08 l. 5 79 
19 Sept. 3 Romero 78.0 182. 1.83 1.54 333. 0 -7.7 Wading 24 -.03 1.5 85 
20 13 Velasquez 75.0 139 . l. 78 1. 13 248. 0 -2.0 Wading 22 0 0.5 
21 16 Tirado 80.0 118. 1.86 0.95 220. 0 +1.9 Wading 23 +.02 0.6 
22 19 Cardot 80.0 152 . l. 73 1.23 263. 0 -4 .8 Wading 25 -.02 0.7 
23 28 Romero 80.0 129. l. 70 0.96 219. 0 +0.9 Wading 22 0 0.7 
RATWG TABLE 
FOR 
STA. NO. 31 RIO GUANIPA AT EL ACEITE 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge He ight charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 1.00 225. 2.00 504. 3.00 1142. 4.00 2072 . 
. 10 . 10 246. . 10 538. . 10 1226 . .10 2176 . 
. 20 . 20 269. .20 580. .20 1312 . .20 2282 . 
. 30 . 30 294. . 30 630. . 30 1400 . . 30 2390. 
.40 . 40 321. .40 688 . .40 1490 .40 2500. 
. 50 140 . .50 349. .50 754. .50 1582. .50 2612 . 
. 60 155 . . 60 378 . .60 826 . .60 1676. .60 
. 70 171. . 70 408. .70 902 . 70 1772 . . 70 
. 80 188 . .80 439. .80 980. .80 1870. .80 
.90 206. . 90 471. .90 1060 . .90 1970 .90 
II-76 
RIVER GAGE DATA 
STA. NO. 31 RIO GUANIPA AT El ACEITE 
APRIL 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 241)0 
15 M M M "' M 155. 155. 155. 155. 155. 155. 153. 16 153. 153. 155. 155. 155. 155. 155. 155. 153. 153. 15 3. 15 3. 
17 153. 155. 155. 157. 157. 157. 157. 155. 155. 155. 155. 155. 
18 155. 155. 155. 155. 155. 155. 155. 153. 152. 152. 152. 152. 
19 152. 152. 152. 152. 152. 152. 152. 152. 152. 152. 152. 152. 
20 152. 152. 152. 152. 152. 152. 152. 150. 150. 150. 150. 149. - 21 149. 149. 149. 149. 150. 150. 150. 150. 150. 150. 150. 149. -I 22 149. 149. 150. 150. 150. 150. 150. 150. 150. 149. 149. 149. ...... 23 149. 149. 149. 149. 150. 149 • 149. 149. 149. 147. 147. 147. ...... 24 147. 147. 149. 149. 149. 149. 149. 149 . 147. 147. 14 7. 14 7. 
25 147. 147. 147. 147. 14 7. 147. 147. 147. 147. 147. 147. 146. 
26 146. ' 146. 147. 147. 147. 147. 147. 147. 147. 147. 147. 147. 
27 147. 147. 147. 149. 149. 149. 149. 147. 147. 147. 14 7. 14 7. 
28 14 7. 147. 14 7. 147. 147. 147. 147. 147. 147. 14 7. 146. 146. 
29 146. 146. 146. 147. 147. 147. 147. 14 7. 147. 147. 147. 14 7. 
30 14 7. 147. 147. 147. 14 7. 147. 147. 147. 147. 147. 147. 14 7. 
+SPECIAL POINTS 
NONE 
RIVER GAGE DATA 
STA. NO. 31 RID GUANIPA AT EL ACEITE 
MAY 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 147. 147. 147. 147. 147. 147. 147. 147. 147. 147. 147. 147. 
2 147. 147. 147. 147. 147. 14 7. 147. 147. 147. 147. 147. 147. 
3 147. 147. 147. 147. 147. 14 7. 147. 147. 147. 147. 147. 147. 
4 147. 147. 147. 147. 147. 14 7. 147. 147. E 147. E 14 7. E 147. E 14 7. E 
5 147. E 147. E 147. E 147. E 147. E 14 7. 147. 147. 147. 149. 149. 149. 
6 149. 149. 149. 149. 149. 149. 149. 149. 149. 149. 149. 149. 
7 150. 217. 408. M M M "' M M M M M 8 M M M M M M M M M M M M 
9 M M M M 720. 682. 647. 594. 558. 514. 494. 474. 
10 458. 439. 423. 408. 393. 384. 384. J90. 399. 414. 430. 445. 
11 455. 455. 455. 442. 417. 396. 375. 346. 324. 305. 294. 284. 
..... 12 276. 269. 264 • 260. 255. 253. 248 . 246. 239. 235. 231. 229. ..... 13 225. 221. 219. 215 • 213. 212. 210. 206 . 202. 199. 197. 193. 
I 14 192. 190. 188. 186. 185. 181. 179. 179. 178. 176. 174. 174. 
""" 15 173. 171. 171. 171. 171. 169. 168. 166. 164. 164. 163. 163. 00 16 161. 161. 160. 160. 158. 158. 158. 158. 157. 157. 157. 155. 
17 155. 155. 155. 157. 155. 155. 155. 155. 155. 155. 153. 152. 
18 150. 150. 150. 152. 153. 153. 153. 153. 153. 152. 150. 150. 
19 150. 150. 150. 152. 152. 153. 152. 152. 152. 152. 150. 150. 
20 150. 150. 150. 152. 153. 153. 153. 153. 153. 152. 152. 152. 
21 152. 152. 152. 152. 153. 155. 157. 158. 158. 158. 157. 155. 
22 155. 155. 155. 157. 158. 157. 157. 155. 155. 155. 153. 153. 
23 153. 153. 155. 155. 155. 157. 157. 155. 155. 155. 155. 155. 
24 155. 157. 157. 157. 157. 157. 157. 157. 157. 155. 155. 155. 
25 155. 155. 155. 157. 157. 157. 157. 157. 157. 155. 155. 155. 
26 155. 155. 155. 155. 157. 155. 155. 155. 155. 155. 155. 155. E 
27 155. E 155. E 155. E 155. E 157. E 157. E 157. E 155. E 155. E 155. E 155. E 155. E 
28 155. E 157. E 157. E 157. 157. 157. 157. 157. 157. 157. 157. E 155. E 
29 155. E 155. E 155. 155. 157. E 157. E 158. E 158. E 157. E 157. E 157. E 155. E 
30 155. E 155. E 155. E 155. E 157. E 157. E 157. E 157. E 157. E 155. E 155. E 155. E 
31 155. E 155. E 155. E 155. E 155. E 155. E 155. E 155. E 155. E 155. E 155. E 155. E 
*SPECIAL POINTS 
NONE 
RIVER GAGE DATA 
STA. ND. 31 RIO GUANIPA AT EL ACEITE 
JUNt 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1!100 2000 2200 2400 
1 155. E 155. E 155. E 155. 155. 155. 155. 155. 155. 155. 155. 155. 
2 155 . 157. 158. 160. 161. 160. 15fl. 157. 158 . 158. 158. 158. 
3 160. 161 . 163. 169. 174. 179. 178. 176. 173. 171. 169. 168. 
4 164. 163. 163. 163. 163. 161. 161. 161. 161. 160. 158. 158. 
5 157 . 157. 157. 157. 158. 160. 160. 160. 160. 160. 160. 161. 
6 16 1 . 16 1. 16 1. 161. 163. 164. 164. 166 . 166. 166. 166 . 166. 
7 173. 181. 181. 178. 176. 174. 171. 169. 169 . 169. 168. 174. 
8 174. 173. 173. 176. 179. 185. 190. 19~. 19'\. 190. 185. 185. 
q 176. 174. 173. 1 71. 171. 169. 16A. 166. 166 . 164. 163 . 161. 
10 161. 161. 160. 160. 160. 160. 160. 158. 158. 158. 157. 157. 
11 155. 155. 155. 155. 155. 155· 157. 157. 157. 155. 155. 155. 
12 155. 155. 155. 155. 155. 155. 155. 155. 155. 155. 153. 153. - 13 153. 153. 155. 155. 155. 155. 153. 153. 153. 153. 152. 152. - 14 152. 152. 15 3. 153. 153. 153. 15 3. 153. 153. 155. 155. 155. I 15 155. 155 • 155. 155. 155. 155. 155. 153. 153. 153. 153. 152. ....... 16 152. 152. 15 3. 153. 153. 155. 153. 153. 153. 153. 152. 152. \0 17* 152. 152. 153. 151. 160. 160. 164. 171. 174. 176. 190. 279. 
Ul 349. 363 . 36 3. 355. 352. 343. 3311. 324. 294. 269. 250. 233. 
19 221. 212. 204. 200. 195. 18 8. 185. 179. 176. 174. 171. 169. 
20 16\1. 169. 169. 169. 169. 169. 16A. 166. 164. 164. 163. 163. 
21 161. 161. 16 1. 161. 163. 163. 161. 168. 164. 164. 164. 173. 
22 186. 199. 225. 244. 239. 229. 219. 210. 202. 200. 199. 199. 
23 zoo. 204. 206. 210. 210. 208. 208. 206. 202. 200. 195. 197. 
24 202~ zoo. 195. 192. 188. 186. 183. 181. 181. 179. 178. 176. 
25 176. 176. 176. 176. 176. 176. 174. 174. 171. 171. 169. 169. 
26 171. 17 1. 171. 171. 173. 173. 171. 173. 169. 169. 169. 169. 
27 168. 1&!1. 1&8. 168. 168. 168. 168. 166. 166. 164. 163. 163. 
28 163. 1&3. 163. 163. 1&3. 163. 163. 161. 161. 161. 1 b 1. 160 . 
29 1&1. 161. 161. 161. 161. 161. 161. 161. 16 1. 1&1. 161. 1 b 1. 
30 161. 1b 3. 161. 163. 16 3. 161. 1&1. 161. 164. 1&3. 161. 161. 
*SPECIAL POINTS 
1 1 2100/179. 
RIVER GAGE DATA 
STA. NO. 'H RIO GUANIPA AT El ACEITE 
JULY 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 161. 16 1. 161. 161. 161 . 16 1. 160. 160. 160. 16 1. 161. 163. 
2 163. 164 . 164. 164. 164. 164. 164. 163 . 163. 161. 16 1. 161. 
3 163. 168. 171. 174. 176. 176. 176. 176. 176. 174. 173. 173. 
4 171. 169. 169. 169. 168 . 168. 166. 166. 164. 164. 164. 164. 
5 164 . 164. 164. 166. 166 . 166. 164. 164 . 164. 163. 163. 161 . 
6 163. 163. 163. 164. 164. 164. 164 . 164. 164. 164. 164. 166. 
7 169. 176. 186. 186. 181. 178. 176. 173. 169. 174. 179. 178. 
8 174. 174. 174. 174. 174. 173 . 171. 169 . 168. 168. 166. 164. 
9 164. 164. 164. 166 . 166. 166. 169. 169. 169. 168. 168. 166. 
10* 166. 166. 164. 164. 166. 166. 166. 166. 181. 208. 227. 229. 
11* 225. 231. 737. 231. 231 . 246. 284 . 387 . 494. 474. 452. 433. 
12 426. 417. 405. l90. 396. 381 . 363. 352. 349. 349. 352. 3~5. 
13* l60 . 360. 360. 358. 352. 346. 332 . 315. 302 . 289. 291 . 299. 
14* 294 . 279. 286. 291 . 299. 302. 346 . 332. 307. 289. 274. 262. 
15* 260. 257. 260. 264. 291. 363. 408 . 414. 396. 366. 329. 310. 
16* 2!!6 . 267 . 253. 242. 233. 231. 231 . 233. 253. 474. 571. 554. .... 1 7• 517. 481. 439. 390. 358. 329. 313 . 302. 291. 284. 289 • 369. .... 16* 375 . 360. 332 • 307. 289. 271. 257. 248. 239. 242. 585 . 594. 
I 19* 562. 571. 609 . 594. 546. 48 7. 445 . 405 . 315. 346. 327. 310. 
(X) 20 302 . 291. 281. 274 . 264. 257 . 253. 248. 246. 239. 23 7. 233. 0 21* 231. 227. 225 . 223. 221. 217. 215. 213. 212 . 213. 215. 208. 
22* 204. 202. 200. 199. 202. 199. 199. 19 7. 197. 204. 217. 255. 
23 294. 305. 291. 274. 260. 246 . 235 . 225. 215. 212. 208. 204. 
24 202 . 200. 199. 197. 197 . 195. 193. 192. 190. 190. 188. 190. 
25 192. 192. 190. 188. 188. 188. 188. 193. 188. 186. 185. 1!13. 
26 183. 1!'3. 183. 1!!3. 183. 18 3. 181. 181. 179. 179. 183. U!6. 
27 195. 204. 213. 213. 208. 200. 199. 195. 193. 192. 192. 192. 
28 193. 199. 200 . 204. 204. 204. 202. 200. 199. 195. 193. 190. 
29 190. 192. 217. 305. 390. 448 . 504. 558. 619. 688. 789. 848. 
30 871. 871. 856. 833. 819. 754. 664. 619. 558. 524. 494. 468. 
31 445. 417. l90 . 372. 349. 335. 315. 305. 291. 281. 26 7. 260. 
*SPECIAL POINTS 






17 2135/279 . 2300/420. 
18 0030/366. 2235/664. 
19 0245/558. 0625/614. 
21 2035/219. 
22 161~/206. 
RIVER GAGE DATA 
STA. NO. 31 RIO GUANIPA AT EL ACEITE 
AUGUST 1969 
01 SCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 246. 24?. 2 39. 237. 229 . 225. 2 21. 219. 217. 215. 213. 21 o. 
2• 210. 206 . 204. 202. 197. 221 . 217. 213. 210. 210. 208. 208. 
3 210. 208. 208. 206. 206. E 206. E 204. E 204. E 20?. E 202. E 202. E 200. E 
4 zoo. E 199. E 542. E 1140. E 1580. E 1540. E 1490. 1450. 1400. 1300. 1270. 11!!0. 
5 1130. 1080. 1060. 1080. 1140. 1200. 1230. 1220. 1200. 1150. 1090. 988. 
6 687. 789. 701. 641. E 585 . E 53!!. E 501. E 465. f' 426. E 396. E 372. E- 349. E 
7 338. E 327. t 315. E: 307. E 305. 291. 284. 279. 274. 267. 260. 25 3. 
s• 250. 246. 242. 239. 239 . 23 7. 237. 372. 360. 478. 733. 714. 
9 910 . 101 0 . 1100. 1110. 1150. 1150. 1170. 1140. 1060. 956. 887. 782. 
10 720. 658 . 'i99. 554 . 527. 494. 468. 439. 420. 390. 369. E 352. E 
1 1• 343. E 335. E 327. E 318. E 313. 31 o. 305 . 58 5. 658. 740. 782. 1230. 
12• 2560. 2470 . 2070. 1810. 1820. 1780. 1820. 1740. 1710. 1650. 1580. 1550. 
11* 1580. 1580. 1540. 1440. 1350. 1270. 1240 . 1250. 1100. 1020. 949. 902. 
14 84tl. 775. 701. 652. 619. 580. 554. 531. 520. 504. 487. 468. 
15 452. 436. 433. 426. 417. 40~. 384. 378. 366. 360. 35 5. 346. 
16 340. 327. E 121. E 315 . E 310. E 305. E 299 . E 294 . E 291. E 286. E 284. E 279. E .... 1 7 276· E 276. t 271. E 269. E 267. E 264. E 262. E 260 . F. 260. E 260. E 260 . E 260. E .... 16 260. t: 257 . [ 257. E 257. E 260. E 260. E 762. E 271. E 289. E 302. 31l. 321. 
I 19• 33?. 384. 455. 501. 527. 580 . 594. 604. 585. 558. 524. 487. co ....... zo• 45L • 426. 393 . 378. 375. 349. 329. 318 . 310. 297. 279. 269. 
21 264. 262. 262. 262. 264. 269. 274. 279. 279. 2!!9 . 284. 281. 
22 284. 286 . 289. 284. 274. 264. 257 . 253. 244. 239. 23'l. 242. 
23 23<J. 237· 229. E 225. E 223. E 219. E 217. E 215. E 217. E 219. E 221. E 225. E 
24 233. F. 244. E 269. 310. 335. 340. 115. 329. 324. 313. 305. 299. 
25 299. 313. 335. 369. 396. 417. 433. 448. 468. 504. 524. 531. 
26 531. 527. 5 27. 527. 534. 542. 550. 554. 558. 546. 524. 491. 
27 465. 430. 405. 384. 366. 349. 329. 324. 310. 297. 284 . 276. 
26* 26 7. 264 . 264. 260. 255. 250. 244. 257. 279. 520. 761. 826. 
29 813 . 917 . 1000. 1080. 1170. 1230. 1340. 1420. 1460. 1490. 1460. 1360. 
30• 1290. 1160 . 1010. 949. 864. 782. 727. 664. 619. 562. 542. 52 7. 
31 504. 48 7. 481. 478. 468. 458. 439. 420. 399. 384. 369. 352. 
•SPECIAL POI'>jTS 
2 114~/197. 
!! 1620/414. 1730/H2. 1900/507. 2010/474. 





2!! 153~/244. 1725/313. 2345/826 . 
30 213'>/511. 2230/546 . 
RIVER GAGE DATA 
STA. NO. H RIO GUA~IPA AT EL ACEITE 
SEPTEMRER 1969 
DISCHARGE !"' CFS 
DAY OlOO 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1* 340. 32 7. 315. 313. 310. 30 7. 307. 307 . 652. 614. 619. 554. 
2 504. E 458. E 423. E 417 . E 423 . E 433. 4B. 445. 452. 455. 452. 445. 
3 442 . 430. 411. 3'19. 384. 372 . 360. 355. 352. 355. 352. 349. 
4* 38 1 . 390 . 378 . 360. 349. 346 . 340. 335. 329. 324. 318. 315. 
~ 313. 310. 307. 302. 299. 297 . 294. 289 . 286. 286. 284. 281. 
6 279 . 276. 276. 274. 274. ?74 . 271 . 269. E 267. E 264. E 262. E 260. E 
7 257. t 255 . E ?53. E 250. E 248. E 246. E 244. E 24?.. E 239. E 237 . E 235. E 233. E 
8 231 . f: 229 . E 22 7. E 225 . E 223 . E 221. E 219 . E 217. E 217. 215. 281. 3'16. 
9 465. 507 . 524 . 546. 554. 562 . 550. 534. 510. 465. 4 30. 393. 
10* 36 0. 335 . 315. 305 . 289 . 2 79 . 769. 25 7 . 315. 302. 305. 32 7 . 
11 340. 343 . 329. 310 . 291 . 279 . 264. 255. 250 . 246. 246 . 244. 
12 244. 242. 242 . 242 . 239. 239. 248 . 248 . 246. 244 . 23'1. 242. 
13 246. 248 . 253 . 253. 253. 2 5 0 . 248 . 244 . 24 2. 237 . 231. 229 . 
14 227. 227 . 225. 225 . 225. 221. 219 . 217 . 215. E 212. E 210. E 208. E ...... 15 206. 1- 204 . E 202 . E 200 . E 200. E 199 . E 197. E 195 . E 195. E 193. E 193. t' 192. E ...... 16 192. E 195 . E 19 7. E zoo . E 202 . E 206. E 213 . 225. 244. 269. 302. 321. 
I 1 7 329. 32 4. 313. 294 . 2 79. 267 . 253 . 244 . 237. 229. 225 . 223 . (X) 
N 16 221 . 223 . 233 . 255 . 294. 321. 349 . 366 . 369. 366. 355. 340. 
19 321 . 310. 299 . 291. 281. 274 . 269 . 262 . 253. 250. 244. 219 . 
20 2 35 . 23 1. 2 31. 229 . 227 . 225. 223 . 221 . 219. 217. 215 . 213. 
21 213 . 213. 213 . 215 . 215. 215 . 215. 213. 212. 210 . 210. 206. 
2 2 * 206 . 208 . 208. 208. 210 . 210 . 210 . 215 . 321. 358. 2'14. 255. 
23 239 . 233 . 229 . 229 . 229 . 233 . 235 . 235. 233. 233 . 233. 237. 
24* 281 . 420 . 484. 465. 433. 411. 411. 413. 455. 594. 571. 550. 
25 542 . 531 . 510. 49 1. 471. 458 . 452. 445 . 436. 430. 420. 408. 
26 40 2 . 390. 378. 360. 343. 329. 318. 307 . 297. 289. 279. 269 . 
2 7 262 . 255 . 253 . 250 . 246 . 244 . 2'19. 235. 231 . 229. 225. 22 3. 
2tl L21 . 221. 221. 221. 219. 21 7. 217. 215 . 213. 212. 212. 210. 
2 '1* 210. 221. 2 71. 313. 313. 299 . 284 . 269. 255 . 244. 239. 239. 
30 23'1 . 239 . 242. 242. 242. 239. 237 . 235. 231. 227 . 225. 223. 
*SP EC IAL POINTS 
1 1740/65!!. 2115/625. 
4 003~/349. 0300/391 . 
10 164~/257. 1835/390. 2050/286. 
22 lt15~/'~90. 
24 0~25/491. 1300/408. 2030/594. 
2'1 0300/212. 0900/315. 
RIVER GAGE DATA 
STA. "10. 31 RIO GUANIPA AT EL ACEITE 
MEA~ DAILY DISCHARGE IN CFS 
1969 
DAY APRIL MAY JU~E JULY AUGUST SEPTEMBER 
1 147. 155. 161. 22A. 409. 
2 147. 15 8. 163. 20H. 45?. 
1 147. 1 70. 173. 20'1. t: 384. 
4 147. F 162. 167. 1070. 348. 
5 147. 159. 164. 1140. 297. 
6 149. 164. 164. 585. E ?..72. E: 
7 M 173. 177. 297. 246. f 
~ M 182. 171. 344. 235. 
9 M 1 70. 167. 1040. 499. 
10 415. 159. 178. 521. F 3 1 1 • 
1 1 385. 156. 319. 488. 286. 
....... 12 ?53. 155. 3H2. 1880. 243 • ....... 13 211. 154. 312. 1100. 245. I 
00 14 183. 153. 298. 623. 220. E w 
15 M 168. 154. 325. 402. 199. E 
16 154. 159. 153. 311. 307. E 225. 
17 155. 155. 168. 375. 266. E 2 71. 
18 154. 152. 31A. 336. 273. 301. 
19 152. 1 51. 191. 480. 504. 279. 
20 151. 152. 167. 264. 360. 225. 
21 150. 155. 163. 220. 272. 213. 
22 150. 156. 211. 205. 265. 242. 
23 149. 155. 204. 248. 224. E 236. 
24 148. 156. 188. 195. 300. 447. 
25 147. 156. 174. 189. 410. 473. 
26 147. 155. 171. 182. 536. 336. 
27 148. 156. E 16 7. 199. 362. 243. 
28 147. 157. E 162. 199. 350. 217. 
29 147. 156. E 161. 452. 1210. 262. 
30 147. 156. E 162. 708. 847. 236. 
31 155. E 345. 445. 
RIVER GAGE DATA 
NAME: Sta. No. 32 R{o Guanipa at Los Palos Blancos. 
LOCATION: Longitude 63° 53.9' W, latitude 09° 16.8' N. Approximately 
24.2 km SW of Aguasay, 1.5 km S of Los Palos Blancos. 
DRAINAGE AREA: 693 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder attached to right down-
stream side of bridge. 
RECORDS AVAILABLE: April 9, 1969 through September 30, ·1969. 
REMARKS: 
CODING: 
Record is fair to good. Shifting control method was applied 
from August 14 through September 30. There are 9 culverts 
in the two embankments on the long approaches to the bridge. 
M signifies missing data; E signifies estimated data. 
Ae!Ual. v.<.ew o6 .the R.[o Gw:uupa. a.t Lo-1> Pa.to-1> Bfu11c.o.6 . Th e ga.gi11g .~>.<..te 
.<..6 a.t .the b!Udge wh.<.c.h .<..6 1 i11c.h dow11 a.11d .to .the tent o6 .the wbtg tip. 
Thttee c.ha.1111et-6 c.ol'lveJLge a.t .the b!Udge (!Ugh.t .~>.<.de o6 .the JWa.d) a.i1d 
a.nteJL pa..6.6.<.11g .thttough .the b!Udge .the wa.teJL .6pttea.d.6 ou.t a.ga.i11 . PoJt.:ti.ol'l.6 
o6 .the c.ha.1111et-6 dowl'l.6.:tJt.ea.m o6 .the b!Udge (tent .~>.<.de o6 .the JWa.d) c.a.11 be 
.1>ee11 .thttough .the del1.6e vege.ta.tio11. 
II-85 
SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 
STA. NO. 32 RIO GUANIPA AT LOS PALOS BLANCOS 
Num-
** ber 
Mean Ins ide ** Per- Meas. Gage 
Meas . ** ** Vela- Gage Di s- Shift cent Sec- Height Water 
No. Date Made by Width Area city He i ght charge Adj. Diff. Method tions Change Time Temp. 
ft sq ft fps ft cfs ft ft hr oF 
1* May 7 Santaella 32 .0 96.0 1. 3B 0.50 132. 0 -4.5 Wading 18 0 0.8 80 
2* June 2 Cardot 34 .0 132 . 1.21 0.60 160. 0 +6.5 Wadi ng 22 -.01 1.2 83 
3* 11 Romero 32.0 125. 1. 37 0.81 171. 0 -3 .1 Wading 22 -.01 1.3 
4* 19 Santaella 146 . 294. 0. 73 1 .12 216. 0 -0.6 Bridge 25 +.04 1.6 80 
5* July 10 Romero 32 .0 140 1.29 0.86 180. 0 -1.5 21 0 0.8 81 
6* 13 Santaella 146. 424. 0.92 2. 10 435. 0 +5.3 Bridge 28 +.01 1.9 
7* 14 Duke 148. 418. 0.99 2.40 500. 0 -3.5 Bridge 24 +.01 1.8 80 
8* 17 Tirado 147. 372. 1.27 2.59 586. 0 -3.6 Bridge 22 0 1.2 79 
9* 22 Romero 147. 421. 1. 39 2.82 766. 0 +3.5 31 -.01 1.2 80 
10 Aug. 4 Romero 147. 277. 1.21 2.08 381. 0 -6.5 Bridge 40 0 1.0 80 
11 9 Santos 146. 513. 1.08 2.68 699. 0 +6.4 Bridge 32 -.01 1.4 
12 13 Santae l la 146. 597. 1.46 3.18 872. 0 -6.6 Bridge 32 0 1.0 75 
13 15 Romero 147 . 925. 1. 78 3.74 2090. +.22 +5.7 Bridge 36 -.01 0.8 80 
14 24 Santae 11 a 145. 713. 0.86 2.58 717 . +, 13 +6.4 Bridge 37 +.01 3.0 77 
15 Sept. 3 Romero 147. 486. 0.97 2.52 580. +,09 -6.3 Bridge 37 0 0.8 82 
16 10 Romero 147. 417. 1.12 2. 39 540 . +.08 -1.7 Bri dge 31 +.02 0.9 
17 16 Tirado 147. 516. 0.68 1.96 371. +. 01 -1.5 Bridge 33 - .01 1.2 
18 28 Romero 144. 471. 0.93 2. 16 480. +,06 +6.6 Bridge 38 -.01 0.9 
* Discharge through culverts i s es t imated. 
** Width, area, and velocity do not include flow t hrough culverts. 
Discharge is total discharge, including flow t hrough culverts. 
RATING TABLE 
FOR 
STA. NO. 32 RIO GUANIPA AT LOS PALOS BLANCOS 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 1.00 201. 2.00 385. 3.00 843 . 4.00 2088. 
. 10 .10 215. .10 413. .10 893. .10 2403 . 
. 20 .20 229 . .20 443. .20 943. .20 2773 . 
. 30 114 . . 30 244. .30 478. . 30 1003 . .30 
. 40 126 . . 40 259. .40 518 . . 40 1073 . .40 
. 50 138 . . 50 275 . .50 563. .50 1163. .50 
. 60 150 . .60 293 . . 60 613 . .60 1278. .60 
. 70 162. .70 313. . 70 668. .70 1423. . 70 
. 80 175 . . 80 335 . . 80 728 . . 80 1603 . .80 
. 90 188 . . 90 359 . .90 788. .90 1823. .90 
II-86 
RIVER GAGE DATA 
STA . NO . 32 RID GUA~IPA AT LOS PALOS BLANCOS 
APRIL 1969 
OISCHA~GE I 'I CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
'I M M M M 150. 150. 1 s 1. 151. 151. 151. 151. 151. 
10 151. 151. 150. 1SO. 1SO. 150. 151. 1 51. 152. 152. 152. 152. 
11 1S 2 . I') 1. 1S1. 151. 151. 151. 1 51. 152. 152. 152. 152. 152. 
12 15 2 . 15;>. 1S2. 157. 1S2. IS2. 1'>2. 1S 2. 15 2 . 152. 152. 152. 
1 3 152 . Is 1. I~ 1. I 51. 1 s I. 151. 1 s l. 151. 149. 144. 142. 142. 
14 14 I. 144. 144. 145. 146. 146. 148. 149. 150. 151. 152. 154. 
15 154. 155. 155. 15'>. 154. 152. 151. 15 1. 150. 150. 150. 150. 
16 ! Su . ISO. 150. !SO. ISO. 150. 150. IS O. ISO. !50. 149. 149. ..... I 7 1~ 0 . I so • 150. ISO. 150. l so. 150. 149. 14 9 . 149. 149. 149 • ..... l!l 14 '1. 14 '1 . !50. 151. 1 51. 1 s 1. 151. 1 51. 151. l 51. 152. 154. I 
00 19 154. 15 4. 154. lS4. 154. 152. 150. 150. 151. 152. 152. 151. 
-....J 20 1S O. IS O. 150. l4B. 148. 148. 14 8 . 14 fl. 148. 145. 145. 144. 
21 14 ? . 144. 144. 145. 146. 146. 146. 144. 144. 144. 143. 142. 
22 14 2 . 14 3. 143. 142. E 142. E 142. E 142. E 142. E 140. E 140. E 140. E 140. E 
23 14 0 . E 139. E 13 '1. E 1~9. E 139. E l 38. E 13!!. E 138. E 138. E 138. E 137. E 117. E 
24 117. ( 13/. E 137. f 136. f 1)6. E 116. E 1 36. E 136. E 1l4. E 134. E 134. E 114. E 
25 134. " 113. E 133. [, 113. E 133. F. 133. E 132. E 132. E 132. E 132. E 132. E 131. E 26 131. f I 3 I. " 131. E 1 31. E 130. E no. E 130. E 130. E 130. E 128. E 176. E 128. E 2 / l 2d . t 1?8 . E 127. f: 127. E 127. E 127. E 127. E 126. E 126. E 126. E 1 ?b. E 125. t:: 
28 120, . E 125 . E 125. E 125. E 124. E 124. E 124. E 124. E 124. E 122. E 122. E 12 2 . E 
29 122 . E 12 2 . E 122. E 121. E 121. E 121. E 121. E 121. 121. 121. 121. 121. 
10 12 2 . 122. 124. 124. 122. 122. 122. 121. 121. 121. 120. 121. 
*SPeCIAL I'() INIS 
NONE 
RIVER GAGE DATA 
STA. "1 0 . 32 RIO r.uANIPA AT LOS PALOS BLANCOS 
"'AY 196'1 
DISCHARGE IN CFS 
DAY 0 200 04DU 0600 0 8 0 0 1000 1200 1400 1600 lf!OO 2000 2200 2400 
l 121. 121. l 21 . 122. 122. 12 1. 121. 120. 120. 120. 120. 120. 
7 120 . 120 . 121 . 171. 120. 120. 120 . l1'l. 119. 119. 119. 119. 
3 11 -1 . u n. 120. 120. 120. 120. 1 19. 119. 119. 119. 118. 118. 
4 11 d . 11 '1 . 11'1. 120. 120. 119. 119. 119. 119. 119. 119. 120. 
~ 12 0 . 12 0 . 121. l 21. 121. 121. 1 21 . 120. 120. 121. 121. 12 I. 
6 12 2 . 124. 125. 126. 126. 126. 126. 126. 126. 128. 130. 132. 
7 13 1• . 111>. 137 . 138. 138. 1"\8. 1)8 . 138. 139. 140. 14 2. 150. 
8 161. 17 ? . 1 HI . 169. 196. 201 . 205. 711. 2 18 . 2 2 3. 230. 236. 
') 24 2 . 24 d . 254. 259. 264. 267 . 2 70. 2 n. 277 . 28 2 . 286. 289. 
10 29 3 . ?. 97 . 301. 305. 3o7 . 309 . 11 3. 117 . 322 . 326. B3. 340. 
11 344 . 35,>. 359. 367. 174. 362· >as . 1'10. 391. 396. 399. 399. 
12 19'1. 402 . 402. 402. 404. 404. 404. 404. 407. 407. 407. 407. ...... 1 3 4 0 7 . 4 0 '· 404. 404. 402. 399. 1 9 3. 368 . 382. H7. 369 . 364 • ...... 14 15'1 . 352 . 344 . 33 7. 130. 324 . 11 7. 30'l . 301. 299. 291. 286. 
I 
I~ 2R O. 2 7 ~ . 2 70 . 265. 264 . 254 . 250. 244. 241. 233. 210. co 236. co 16 22 6 . 225 . 222. 219 . 216 · 214 . 2 11. 708 . 205 . 202. 201. 198. 
1 7 1 ':1 7. 19& . 194 . 194. 192. l 91 . lA'l. l6A. 185. 184. 183. 181. 
Ill 181. J H 1 . 181. teo. 179. 178. 176. 175. 174. 17 2 . 171. l 70. 
19 17 0 . 17 0 . 168. 168. 168. 167. 166. 165. 165. 161. 163. 162. 
20 16 2 . 16 2 . 162. 162. 161. 160. 160. 1'>A. 156. 158. 15 7. 15 7. 
2 1 15&. 15&. 156. 156. 156. 156. 156. 156. 156. 156. 156. 1'>6. 
22 1 5~ . 155. 155. 155. 155. 15 5 . 154. 154. 154. 154. 155. 155. 
23 1 5 ~) . 156. 156. 156. 156. 156. 155. 155. 154. 154. 154. 154. 
24 1 ~ 4. 154. 154. 154. 154. 15 4. 154. 154. 154. 1'>4. 154. 154. 
2~ 154. 1 '> 5 . 155. 156. 155. 155. 154. 154. 152. 152. 152. 152. 
26 15 2 . 152 . 152. 152. 152. 151. 150. 150. 149. 149. 148. 148. 
27 14 !l . 14 8 . 149. 149. 148. 148. 146. 145. 145. 144. 144. 144. 
2tl 144. 144. 144. 144. 144. 144. 143. 142. 142. 140. 140. 140. 
29• 14 0 . 14 0 . 142. 142. 14 2. 140. 140. 139. 165. 170. 178. 181. 
"10 1 7'1• 1 17 . 168. 165. 162. 160. 158. l51J. 158. 158. 160. 162. 
31 16 2 . 16 3. 163. 162. 11>2. 11>2. 161. 160. 156. 157. 157. 157. 
*~P E CIAL POl Jl S 
29 IU u /11'-1. 
RIVER GAGE DATA 
STA. NO. 12 RIO GUANIPA AT LOS PALOS BLANC OS 
JU~•E 1969 
DISCHARGE I '< CFS 
DAY Q/ 1)0 0 40 0 0600 OAOO 1000 1200 1400 1600 18 00 2000 2200 24 0 0 
I 1? I. 15 7. 157. 156 . 156. 15 5 . 154. 152. 152. 151. 150. 150. 
2 1 ~J l) • 150 . 150 . 15 0 . 150. 15 0 . 150. 150. 150. 150. 150. 15 0. 
"i 15 1. 15 1. 150. 15 0 . 150. I 51 . 152 . 154. 154. 154. 154. 154. 
4 1?4. 155 . 156. 156. 157. 15 8 . 16 0 . 162. 165. 166. 167. 168. 
5 1 6~ . 17 0 . 170, 170. 16<!. 168. 167. 165. 167. 167. 166. 165. 
6 1 6~ . 1&3 . 16 3. 162. 162. 16 2 . 1 61 . 163. 167. 1 71. 175. 178. 
7 1t3 1. 1il 1. lf!3. 1 t!3 . 181. 179. 17 A. 178. 178. 178. 178. 178. 
8 17 ~ . 179 . LB O. 18 1. 184. 185 . 1138 . 189 . 189. 1A 9 . 189 . 188. 
9 LA fl . 1AH . 188. 18'1 . 189. 191. 19 1. 19 1. 192. 192. 193. 194. 
10 1'14. 194. 19 4. 194 . 194. 19 3 . 197. 1A9 . 18~. 18 7. 185. 184. 
11 1 B 1. 180 . 17 9 . 178. 176. I 75. 172. 170 . 168. 168. 167. 165. 
12 16 I • 167 . 161. 160. 150. 15 7. 1 ')7. 15 5 . 154. 154. 15 2 . 15 1. ...... 13 15 1 • 15 1. 15 L. 150. 149. 14 9 . 14 '1 . 14~. 146. 145. 145. 145 . ...... 144. 144. 144. 141. 143. 143. 143. 14 3. I 14 l 1t 1 ... 144. 144. 144. 
CP I~ 14 2 . 1 4 ;> . 142. 142. 142. 142 . 140. 140. 140. 13 9 . 139. 139. 
1.0 16 14 0 . 14/. 143. l't4. 144. 144. 144. 143. 143. 143. 14 2 . l't 2 . 
I 1 14 2 . 14? . 142 . 141. 143. 145. 146. 145. 145. 145. 14 5 . 144. 
l!l 14 ... L4~. 145. 146. 149. 151. 154. 156. 165. 170. 175. 181. 
19 18'1 . 197 . ;>04 . 2 12. 219. 222 . 228. 2 33. 239. 245. 248. 253. 
20 75 I. 16 1. 264 . 265 . 767. 26 7. 26 7. 26 7. 264. 261. 259. 25 6. 
21 751 . 7.48 . 244. 239. 715. 2 10. 225 . 7.27 . 7.21. 219. 221. 219. 
22 z 1 '1. 2 1H. 2 15. 212 . 211. 20 9. 20A . 209 . 2 II • 212. 215. ?.l '1. 
23 221 . 1.7'>. 22 8. 2 32. 2 35. 219 . 24?. 244 . 251. 256. 261. 265. 
24 2h~ . 2&~ . 764. 264 . 262. 262. 262. 262. 264. 262. 261. 261 . 
25 26 1. £& 1. 2 5 9 . 25 7. 256. 2 54. 253. 2 50. 250. 251. 253. 253. 
26 2 53. 25 1. 250 . 248 . 247 . 242. 241. 239 . 238. 236. 233. 230. 
21 22h . 225 . 223 . 2 21. 218. 216 . 214. 211. 208. 207. 204. 20 1. 
28 20 0 . 19d . 197. 196. 1'14. 193. 19?. 191. 189. lAB. 187. 1'!5. 
2'1 1 K~ . 1!14 . 1 H 3. 18 1. 181. 180. 179. 179. 178. 178. 176. 175. 
30 17".>. 174. 174. 172. 172. 17 1. 170. 168. 17 2 . 180. 1A7. 19 3. 
*~PtC!Al Pf1 l '-' TS 
N!JNL 
RIVER GAGE 0 1\TA 
S TA. 'lO . 32 RI D GU AN! PA liT LOS PA LnS BLII 'l CDS 
JULY 1 '169 
DIS CHAR GE I N CFS 
UAY 0 /0 1) 0 4 0 0 06 0 0 0 8 00 1000 1 2 0 0 14 00 1600 18 00 200 0 noo 2 4 0 0 
l 1 9 ~ . 20 I. ?:1 4. 205 . 207. 208. 709 . 2 11. 2 12 . 2 1 2 . 2 1 2 . 212. 
2 2 12 . 2 17. . 2 12 . 2 11. 2 11. 2 09. 7. 07. zoo;. 2 04. 20 I. 201. 200. 
1'!>' . 19H . 19 7. 19 6 . 194. 194. 19 3. 192. 19 2. 192 . 191. 189. 
4 I U7. l fl 7 . 185 . 18~. 185. 18 5. 18 '>. IR S . 185 . 185 . 185. lAS. 
5 I R1 . l!l tL 188 . 189 . 189. 18 9. 188 . 188 . 11!7. 18 7. 185. 18 4. 
b* li:U . l ~ I. I H l. LAO . 17 9 . l 71!. 176 . 17 5 . l 77. . 18 0 . 179 . 178. 
7 18 0 . 18 4. I fl 7. 188 . 189. 188 . 188 . 188 . 187. 185 . 18 4. 1A3. 
H l HI. I fl 1. I 84. 18 7. 188. 191. 192 . 19 4. 19 4. 196 . 197. l9A. 
9 l 9A . I 'J R. l 'l>l . 198 . 198 . 19 7. 1'!6 . 19 4. 19 4. 192 . 191. 189 . 
10 18 1:1 . 18 7. I RS . 18 3. 183. 18 3. 183 . 185 . 18 7. 19 1. 19 4. 19 8 . 
ll 2 0 l. 20 4. 20 5. 2 0 7. 211. 21 8 . 228 . 2 3 5 . 2 4 4 . 2 51. 2 5 9 . 268. 
1 2 2 lli . 2fl9 . 30 l. 313. 32 2 . 333. 34 4. 354. 36 4. 372. 377. 3 8 2. ...... l l 19 ll . "196 . 4 02 • 4 0 7. 413. 416. 41 9 . 422 . 4 31. 450 . 4 6 7. 44 3. ...... 14 50 5 . 5 14. 5 14. 5 14. 5 14. 5 14. 5 18 . 527 . 52 7. 5 3 1 . 535. 535. I 
I.D ~ ~ 53'>. ';3 1. 52 7. 5 2 7. 5 18 . 5 14. 5 10 . 5 10 . 50 5. 505 . 52 2 . 515. 
0 16 5~<) . 577. ~92 . 5'>2 . 59 2 . 5'l2 . 592 . 592 . 58 7. 58 7. 58 7. 5'J2 . 
I I sq-,. 6 0 1. 608 . 60 R. fl 08. 60R . flO B. 6 13. 61"3. 61 3 . 6 11. 61 3 . 
l u 61 ·1. 6 13 . 6 13 . 613. 608. 6DA. 608 . 608 . 6 0 8. 60 8. 60 3. 6 0 3. 
l 'J 5'!7 . 5CJ 7. 6~ 3. 60 1. 603. 6 QR. e08 . 6 11. 613. 618. 6 18. 6 2 4. 
20 6? 'J . 67'! . 63 4. 6 34. 64 0 . 64 0 . 6 4 5 . 64<;. 6 51. 6 5 7. 6 68 . 6 74. 
2 1 6 8& . 6'!8 . 704. 7lfl. 7 2 8. 740. 74 6 . 75 2 . 75~. 75 8 . 75 A. . 7 58 . 
n 75 ~ . 75 8 . 75 8 . 7 52 . 746. 74 0 . 7 34. 72 8 . 72 2 . 71 6. 7 0 4. 6 9 2. 
2 1 6 7 '• . 1>5 7. 6 4 5 . 629 . 6 13. 59 7. 57 7. 5 5 8 . 54 0 . 527. 518. 510. 
2 4 501 . 4 9 3. 486 . 4 7A. 471. 463. 456. 4 53. 446. 44 3 . 440. 4 "17. 
2~ 411 . 4 2 8 . 425 . 4 22 . 4!6. 410. 4 04. 399 . 393. 38 5. 38 0 . 374. 
2 b 11> I. 11..4 . 15 7. 15 2 . "i49. 344. 34 0 . 137. 111. 33 0 . 328. 32 6. 
2 7 1 26 . 12 6 . 328 . 310 . 333. 3 30. 33 0 . 328 . 330. 3 3 3. 333. 33 0 . 
2H 32 <' . j2H . 3?8 . 328 . 330. 333. 311. 33~. 317. 337. ;; 7. 135. 
29 ~ -i 'J . 11 0 . 1 2 8. 326 . 322. 319. 31 5 . 311. 307. 10 5. 10 l. 299 . 
30 2 '! -1 . 295 . 293 . ?93 . 293 . 2 93. 295 . 29 7. 2 99. 30 1. 307. 3 ll. 
31 122 . .n o. 142 . 15 7. 374. 390. 41 0 . 41 9 . 434. 44 6 . 46 0 . 471. 
* SP EC I AL PO I"H S 
f., I H'• ~ /lflD . 
'I.IVER GAGE DAH 
SfA . "lD . 37 RID GUANIPA AT LO S PAL OS BLANCO S 
AUGUST 1969 
DISCHARGE l "l CFS 
DAY Ol 1)0 0400 0600 0800 1000 1200 1400 1600 I BOO 2000 2200 2400 
I* 4 '" . 4H2 . 4!!9 . 493 . 497 . 501 . 505 . 527 . 514 . 510 . 510 . 505. 
2 50 I. 4'17 . 497 . 491 . 41!6 . 482 . 478. 474 . 471. 471 . 471. 467. . , 46U . 4~6 • 453. 446. 443. 43 7 . 414. 4 31 . 4 28 . 425. 422. 416. 
4 4 16 . 4!3 . 410 . 407. 40 7. 407 . 404. 404. 407. 410. 416. 422. 
5 431. 440 . 453 . 467. 482. 491. 50 1. 510 . 52 2. 515. 544. 554. 
() 56 1. 5611 . 577 . 5H2. 587 . 592 . 59 7. 601 . 614. 614. 640 . 645 . 
1 651 . bbt< . bBO . b9H . 710. 1!h. 134. 746. 75 2 . 758. 758. 764. 
tl 11 0 . no . 170 . 17 0 . 110. 170. 764. 764 . 757. 746 . 734. 734. 
'I "/2l . 710 . 692 . bRO . 662 . 65 1. 640. 634. 65 1. 640. 634 . 629 . 
10 67 '1. 629 . 629 . 629. 634 . 634 . 640. 645 . 651. 662 . 668. 6 80 . 
II b'ld . 716 . 734 . 14 6 . 110. 776. 782. 788 . 79 9 . 827 . BB 3 . 9~8. 
12 922 . 912 . R98. 888 . RR3 . 878 . il78. 883 . 88R . 893. R93 . 903. 
....... 13 9 I 7. 971 . 9 31l. 938 . 933. 927 . 922 . 977 . 938 • 972. 1020. 1120. ....... 14 12~0 . 1470 . 1780. 2060 . 2340 . 2440 . 2440 . 2170 • 2 37 0 . 2 310. 230 0 . 2240 . 
I 15 221 0 . 7180 . ?180. 2150. 21?0. 2060 . !980. 1950. 1850 . 1780. 1690. 16?0. 1.0 16 !550 . !4 70 . 1420. 1350 . 1320. 1270. 1220. 1180. 1150. lt20. 1090. 1070. 
1 7 104u . 10? 0 . 1 ooo .· 984 . 966 . 94 3. 172 . 90t! . 898 . 893. 883. 868. 
1tl 85!1 . A4 \ . 8?.7 . 805. 7R8 . 764. 740. 716. 704. 680. 662. 640. 
19 bJd . 59 7. 582. 56H . 554. 544 . 535 . 531 . 522. 518. 514. 514. 
20 '> I'•. 514 . Sill . 522 . 522 . 531 . 5 35. 544 . 54~. 558. 563 . 5n. 
21 5HZ . 587 . 592 . 597. 597 . 597 . 608 . 608. bOR . bOB. 603. 603. 
22 5'11 . 5t!7 . 582 . 573 . 563 . 554 . 549 . 540 . 535. 527. SIR . 514. 
2 j 505 . 50 I. 497. 497. 501 . 501 . 505 . 5 10 . 531. 535 . 540. 51.9. 
24 582 . 601 . 629 . 645 . 662. 6 74. 6 74. 692. 704. 710. 728. 740. 
25 746 . 764 . 776. 794. 799. 827 . R63 . 858 . 868. 89A . 912 . 922. 
26 92? . 922 . 912 . '10 3. 883 . 878. 863. 848 . 832 . 822. 79 9 . 788. 
l1 77 0 . 746 . 740 . 728. 716. 704. 692 . 686 . 680. 674. 674. 662. 
?tl 61>1. . 657 . 65 7. 645 . 640 . 640. 640. 640. 629. 618. 608. 6 0 3. 
29 59 ·/ . 5f! 7. 5 7 3 . 568. 554 . 549 . 535 . 531. 522. 518. 518. 5!8. 
30 51 H. '>22 . 53 1. 540. 5 49 . 558 . 563. 513 . 58 2 . 587 . 597. 6 03 . 
31 60H . 6 11. 618 . 640 . 645. 65 7. 680 . 680 . 686 . 686. 704. 7!0. 
*~PECIAL Pl)l'ljTS 
l 1510 / 50, . 1550 / 52 7. 
RIVER GIIGE UIIT~ 
ST~ . '1!1 . 32 RIO GUAN I PA AT LOS PALOS ~L.NCOS 
SEPTFMBER 1969 
OISCHARGF. 1'1 CFS 
DAY 020() 0 40 0 0&00 oaoo 10 00 1200 1400 1600 1800 200 0 2200 2400 
1 72d . n4 . 74&. 7'>8. 770 . 776 . ~05 . R2 7. 832 . 838 . 838 . 838. 
2 R2 I . tl22 . Rl&. ~05 . 794. 776. 77 0 . 759. 740. 734 . 710. 692 . 
3 68 0 . 662 . 6 45. 640 . &18 . 618. f>l 3 . 608. 608. 603 . 603 . 597 . 
4 5'12 . 'i92. 592 . 587 . 587. 582. 582 . 573. 568. 563. 5<;8. 55 4 . 
5 554 . 54 9 . 549. '>44 . 540. 535. 535 . 5H . 527. 527 . ,22. 518. 
6 5 14 . '> IU . 50~ . 501 . 497. 486 . 482. 474. 467 . 46 3. 45 6 . 4')). 
7 41, 1 . 440 . 417 . It ':\It • 42R . 4 25 . 4 22 . 422. 416. 407. 4 0 4. 404 . 
8 4 04 . 40 7 . 407. 404. 402. 399 . 410 . 422. 450. 461 . 474. 474. 
9 46 7. 463 . 460. 451 . 450 . 450. 4 50 . 453 . 456 . 460. 46 7. 4 78 . 
I 0 48f.. 50 l. 510 . 522 . 577. 535. 549 . 5 5'• . 573 . 608. 6 4 0 . 645 . 
11 68 0 . 71 0 . 72tl. 728. 72H. 72!'. 72 A. 7H. 746. 764. 770. 776. ...... 12 771>. 776 . 776 • 776. 77 0 . 764. 758. 7 1tb. 74 0 . 734. 7 28. 72R. ...... D 71 &. 71 o. 704 . 686. 680 . 662 . 640 . 618 . 603 . 582 . 563 . '>49. I 
\0 14 54 0 . ~ 3 I. 522 . 514 . 505 . 497 . 486 . 4 82 . 4 74. 463 . 460. 453. 
N 15 45 0 . 44) . 440 . 437. 434. 42 , _ 422 . 41'1. 416. 407. 404. 402. 
16 ~9'1 . ' 'W . 3CJO. 38R . 380 . 377 . 174- 372. 369. 364 . 359. 359. 
I 1 3 ~ I . 35 7 . 354 . 352. 349 . 34 7. 344 . 344 . 344. 34 2 . 340 . 340 . 
18 14 2 . 144 . 144 . 347. 149 . 354 . 357. 359. 362. 364 . 369 . 369. 
1'1 37 2 . 17 ;> . 172 . 372. 172. 172 . 172 . 169 . 369. 369. 369. 372. 
20 174 . }llO . 3AS. 388· 390 . 399. 399. 402. 4 02 . 402. 402. 402 . 
21 40 ,! . ~ 99 . 199 . 393 . 390. 3R8 . 385 . 377 . 374 . 369. 364. 359 . 
22 )4 '1 . 347 . 144 . 317 . 335 . 333 . 130. 12R . 321>. 324. 122 . 322. 
.!3 3 1 'I. } 1 7. 115 . 313. 313. 311. 311 . 311 . 313 . 313. 315 • 115. 
2 4 11 '1. 3?7. . 324 . 328. 337. 344 . 15<'. 362. 374. 380 . 393 . 4\)2 . 
2~ 40 7. 41 0 . 4]0 . 410. 416 . 422 . 428. 434. 437. 440. 450. 4 56. 
2& 4h U. '•6 3 . 4 74. 482. 4f!6 . 489. 501 . 505 . 510. 514. 514. 514. 
2 I ? 14 . 5 14 . 514 . 514. 510. 51 o. 505 . 501 . 497. 489. 486 . 4 82. 
;>tl 4 bl . 4 74 . 4 61 . 456. 450. 44 3. 417. 425. 422. 416. 407. 404. 
2'1 3 '1'1. }')0 . 388 . 380. , 77. 372 . 364 . 362 . 359 . 354. 349. 349. 
30 34 7 . 34 2 . 142 . 140. 340 . 337. 337 . 340 . 140 . 340. 340 . 342. 
* ~Pt CifiL PII I 'JI S 
~«Dr• I 
RIVER GAGE DATA 
STA. \JO. 32 Rl8 GUANIPA AT LOS PALOS BLANCnS 
MEA~ DAILY DISCHARGE IN CFS 
1969 
DAY APRIL MAY JUNE JULY AUGUST SfPTE~BER 
1 121. 154. 207. 4<>A. 785. 
2 120. 150. 208. 484. 776. 
3 119. 152. 194. 440. 629. 
4 119. 160. 186. 410. 580. 
5 121. 168. 187. 48 9 . 538. 
6 126. 166. 179. 59R. 487. 
7 138. 180. 186. 714. 426. 
8 198. 185. 190. 761. 423. 
9 M 265. 190. 196. 666. 459. 
10 151. 3 11 • 191. 187. 642. 547. 
11 152. 376. 1 74. 225. 777. 729. 
12 152. 404. 158. 331. 892. 758. 
....... 13 149 • 393. 149. 421. 947. 650. ....... 
I 14 147. 324. 144. 517. 2070. 49<). 
\.0 w 15 152. ?56. 141. 520. 2010. 427. 
16 150. 214. 14 3. 584. 1290. 379. 
17 150. 190. 144. 608. 953. 348. 
18 151. 177. 155. 609. 762. 354. 
19 152. 167. 221. 608. 55'). 371. 
20 148. 160. 263. 643. 534. 39?.. 
21 145. 156. 23 3. 730. 598. 385. 
22 142. E 155. 213. 737. 557. 33':). 
23 138. F: 155. 240. 595. 513. 314. 
24 136. E 154. 263. 467. 662. 349. 
25 133. E 154. 255. 40R. 828. 424. 
26 130. F. 1 51 • 243. 346. 870. 490. 
77 127. E 147. 216. 330. 712. 504. 
28 124. F 143. 193. 332. 640. 443. 
?.9 121. 149. 180. 318. 551. 373. 
30 122. 164. 1 75. 297. 557. 341. 
31 160. 389. 656. 
RIVER GAGE DATA 
NAME: Sta. No. 33 R{o Caris at the Crossing of the Santa Barbara-
Aguasay Road. 
LOCATION: Longitude 63° 39.6 1 W, latitude 09° 29.5 1 N. Approximately 
14.6 km SW of Santa Barbara, 10.2 km NE of Aguasay. 
DRAINAGE AREA: 112 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder attached to right bridge 
abutment on downstream side of bridge. 
RECORDS AVAILABLE: April 14, 1969 through September 30, 1969. 
REMARKS: 
CODING : 
Record is fair to good. Shifting control method was applied 
from May 9 through September 30. 
M signifies missing data; E signifies estimated data. 
V.tew o6 -the R{o CCV!M gag.tng ~.>de .e.ootu:.ng up~.>.tJz.eam . The A35 Jt.ec.oJt.deJt. 
.t-6 atiac.hed -to -the blt..tdge abu.t:men-t and .t-6 v.t-6-tb.te .tn -the pho-togJt.aph . 
The lt..tv eJt. .t-6 du.tJz.oy.tng -the lt..tplt.apped abu.t:men-t wheJt.e -the Jt.ec.oJt.deJt. .t-6 
.e.oc.a-ted . 
II-95 
SUr~t-1ARY OF DISCHARGE t•1EASUREMENTS 
FOR 
STA. NO. 33 RIO CARIS AT THE CROSSING OF THE SANTA BARBARA-AG UASAY ROAD 
i~ um-
ber 
~lean Inside Per- Me as. Gage 
Me as . Velo- Gage Dis- Shift cent Sec- Height Water 
No. Date Made by Width Area city Height charge Adj. Diff. ~~ethod tions Change Till'e Temp. 
ft sq ft fps ft cfs ft ft hr OF 
1 May 6 Santae 11 a 1 05 . 34.4 1.36 0. 53 46.9 0 -3.3 Wading 27 0 0.5 87 
2 14 Romero 34.0 25.8 l. 70 0.49 43 .9 +.05 -17.2 Wading 29 0 1.0 86 
3 17 Santos 52.0 25.8 1.59 0 .51 40.9 0 +3 .5 Wading 23 0 0.8 87 
4 28 Santaella 80.0 25 .6 1.46 0.51 37.3 0 -5 .6 Wading 21 0 0.4 84 
5 June 6 Can ache 50.5 36.6 1.89 0. 71 69.2 +. 11 -51.6 Wading 26 +.01 0.8 84 
6 24 Can ache 88.0 57 .8 l. 30 1.00 175 . 0 -2.8 Wading 23 -.04 0.7 80 
7 29 Santos 52 .0 31.4 1.57 0.53 49 .2 0 +1.4 Wading 25 0 0.8 88 
8 July 11 Duke 69.0 61.7 2.95 1.00 182. 0 +1.1 Wad ing 23 Var. 1.1 
9 15 Romero 115. 97 .0 3.08 1.22 299 . 0 +6.0 Wading 25 - .06 0.8 81 
10 17 Santos 69 .0 51.0 2.29 0 .52 117. +. 14 +15.8 Wading 22 0 0.8 92 
11 19 Tirado 97.0 69.6 2.96 0.90 206. +.17 -1.0 Wading 22 -.04 0.7 89 
12 23 Romero 70.0 41.6 2.26 0.62 94.0 +.04 -6 .9 Wading 35 0 1.0 80 
13 24 Santaella 66.0 52.6 2.17 0.57 114. +.1 1 +5.6 Wading 24 -.02 0.5 87 
14 27 Santos 169. 292 . 4.59 2.27 1340. 0 -0 .2 23 +.09 2.1 
15 28 Santaella 62.0 49.7 2.82 0.38 140. +.41 -1.4 Wading 23 -.03 0.5 83 
16 30 Roll'ero 37.0 33.2 1. 86 0.37 61.6 +.19 -0.6 Wad ing 24 -.02 0.6 88 
17 Aug . 3 Romero 59.0 48.0 2.83 0.54 136. +.19 +9.7 27 -.03 0.7 
18 5 Santaella 57 .0 47.7 2.24 0.35 107. +.37 -11 .6 Wad ing 20 0 0.4 78 
19 7 Romero 51.0 42.2 2.42 0.45 102 . +.21 +1.0 26 0 0.5 
20 12 Romero 62.0 64.7 3.26 0. 72 211. +.33 +5.5 24 -.05 0. 7 87 
21 20 Romero 63.0 56.4 2.62 0.64 148. +.23 -1.7 Wading 23 -.01 0. 4 91 
22 27 Santae ll a 56.0 40.0 1.82 0.54 72.8 +.04 +2.5 Wading 21 -.02 0.4 81 
23 31 Tirado 59.0 33.6 1.89 0.38 63.6 +.1 9 -4 .4 Wading 25 0 0.6 91 
24 Sept. 4 Velasquez 44.0 31.6 2.19 0.49 69.2 +.08 +4.1 Wadi ng 23 0 0.4 84 
25 5 Santae ll a 62.0 35.9 1.66 0.48 59.5 +.07 +3.5 Wading 23 0 0.4 79 
26 7 Santaella 66.0 44.2 2.08 0.62 92.0 0 +5.7 Wading 24 +. 16 0.6 79 
27 12 Tirado 72.0 39.8 1.95 0.60 77 .5 0 -3.1 Wading 26 0 0.6 
28 14 Tirado 71.0 33 .0 l. 72 0.54 56.6 0 +6.8 Wading 23 0 0.6 
29 16 Santae 11 a 70.0 35.7 l. 58 0.55 56.5 0 -1.7 Wading 26 0 0.4 86 
30 18 Contreras 63.0 33.2 1.29 0.52 42.8 0 -2.7 Wading 23 +.01 0.8 87 
31 20 Santaella 64.0 33 .4 1.41 0.54 47 .2 0 -10.9 Wading 23 0 0.4 85 
RATING TABLE 
FOR 
STA . NO. 33 RIO CARI S AT THE CROSS ING OF THE SANTA BARBARA-AGUASAY ROAD 
Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs 
0.00 1.00 180. 2.00 1000. 3.00 2550 . 
. 10 . 10 220 . . 10 1125 . .10 2750 . 
.20 . 20 270. . 20 1250 . .20 2950 . 
. 30 5.0 . 30 330 . . 30 1375 . . 30 3150 . 
. 40 16 .0 . 40 400 . . 40 1525 . .40 3350 . 
.50 35.0 . 50 480 . . 50 1675. .50 
.60 80.0 .60 570. .60 1825. .60 
. 70 115 . . 70 670 . .70 2000'. .70 
. 80 140 . . 80 775 . . 80 2175. .80 
.90 155 . . 90 885 . .90 2350. .90 
11-96 
~ I VER G ~ GE OA Til 
STA . "10 . n RIO CAR I S AT THE :ROSS I NG OF THt SAN TA BAQRARA-AGU A~A Y ROAO 
APR IL 1969 
DI SCH AI{G E I 'j CF ~ 
DAY 02 ll ll 0400 0600 OROO 1000 1200 1400 1600 1800 2000 2200 ;>400 
14 .~ ~1 M '1 M 80 . 0 ao . o 80 . 0 7 5 .4 7 '> . 4 7 5 .4 !!0.0 
1 ~ 80 . 0 8u . o 80 . 0 80 . 0 80 . 0 80 . 0 80 . 0 80 . 0 AO . O 129. 126 . 115. 
16 10 ') . 106 . 98 . 7 9 1. 5 9 1. 5 8 7 . H 83 . 9 80 . 0 80 . 0 75 . 4 75 . 4 7 5 · '• 
1 7 7 ~ . 4 80 . 0 80 . 0 fiO . O 80 . 0 AO . O 7 0 . 6 65 . 9 6 1. 2 6 1. 2 6 1. 2 6 1. 2 
18 61 . 2 6 1. 2 65 . q 65 . 9 7 5 .4 70 . 6 70 . 6 70 . 6 65 . 9 61.2 6 1. 2 6 1. 7 
...... 19 6 1. 2 n1 . 7 65.9 70 . 6 70 . 6 65 . 9 65 . 9 65 . 9 6 1. 2 6 1. 2 61 . 2 6 1. 2 ...... 2 0 61 . 2 6? . 9 65 . 9 70 . 6 70 . 6 AO . O 75 . 4 80 . 0 80 . 0 75 . 4 7 5 .4 70 . 6 
I 2 1 70 . 6 (,') . 9 65 . 9 65.9 70.6 70 . 6 7 0 . 6 65 . 9 6 1 .2 56 . 5 56 . 5 56 . 5 \.0 ....... 22 5 ':> . : J 56 . 'j 56 . 5 61 . 2 61 . 2 50 . 5 56 . 5 56 . 5 56 . 5 56 . :> 56 . 5 56 . 5 
2.1 50 . 1) '>6 . 5 56.5 56 . 5 56 . 5 5(, . 5 56 . 'i 56 . 5 56 . 5 56.5 56 . 5 56 . 5 
2 4 'Jo .'> 56 . ? 6 1. 7 61 . 2 65 . 9 6 1. 2 5 1.9 5 1. '} 51 . 9 47.4 4 7. 4 47 . 4 
2 5 '• 7 . 4 ''*-,. 4 51 . q 56 . 5 56 .5 56 . 5 56 . 5 51 . 9 4 3 .1 43 . l 4 1 . 1 43.1 
26 4 j. l 4) .1 47.4 5 1. 9 56 . 5 56 . 5 56 . 5 56.5 47. 4 4 3. l 3R . 9 18 . '1 
2 7 n . ·1 4 j . 1 4 7. 4 47 . 4 47. 4 4 7 . 4 51 . ~ 56 . ~ 47. 4 43 . 1 4 3 . 1 41 . 1 
2b 41.1 47 .4 51 . 9 5 1. 9 5 I. 9 4 7. 4 47.4 43 . 1 38.9 35 . 0 35 . 0 1'>.0 
l ' l 1<1 . '1 '• 1 . 1 47.4 47 . 4 4 7. 4 4 7 . 4 4 7.4 4 3 . 1 38 . 9 3H.9 35 . 0 35 . 0 
30 "i~ . u 3cl . 9 43.1 47 . 4 51.9 51 . CJ 47.4 4 3 . 1 38.9 38 . 'J 38 . 9 15 . 0 
*SP~CIIIL rOUJTS 
NOt'L 
RIVER GAGE DA TA 
S TA. '110 . D R I O CA~ I S AT THE ~ROSS IN :; OF THf SAN TA B A ~ ~ARA -A GUASAY RO AD 
MAY 1969 
DI S:HARGE l'l CFS 
DA Y 0200 0 4 00 0600 OAOO 1000 1200 14 00 1600 !RO O 2000 2200 ? 40 0 
I 3~ . 0 38 . 9 38 . 9 4 3 . I 5 1. 9 47 .4 47.4 43 . I 35 . 0 15. 0 35 . 0 15. 0 
2 1 ~ . 0 15 . 0 35 . 0 15 . 0 4 3. l 1 8 . '1 1 '> . 0 l~. o 2<}.7 29 .7 29. 7 29 .7 
3 2 I . 7 12 . 2 35 . 0 3 8 . 9 43. I 41. l 3A . 9 38 . 9 35 . 0 35 . o 35 . 0 35.0 
'• 1 5 . 0 15 . 0 3t! . 4 4 3 . l 41. l 4 7. 4 51 . 9 47.4 47.4 43 .1 41.1 4 3 . l 
" 41 . l 41. l 4 3 . I 47.4 47.4 4 7.4 51.9 47.4 4 7.4 43. l 41 .1 43. l b 4 3 . l 4 3 . l 4 3 . 1 47.4 47.4 4 7. 4 4 7.4 43 . l 4 3 .1 43. l 41 . l '• 3. l 
7 '•-, . 4 4 7. 4 47.4 5 1. '1 51. 9 51.9 4 7. 4 4 3 . l 4 3 . l 43.1 41. 1 41. I 
!s* 47 . 4 5 l. <} 5 1. <} 56 . 5 56 . 5 S6 .'> 51> . 5 '>1 . <} 47. 4 4 7. 4 87 . 8 155. 
"" 14 0 . 14 'l . 942 . 7 22 . 524. 34 3 . 305 . 28 1 . 25 9 . ?59 . 2 4 9 . 2i' ':>. l u 2 11. 203 . 19 1 . 177 . l 71. 168. II> t. 157 . 15 3 . 14 7. 146 . 146. 
ll 14 J . 14) . 142 . 14 2 . 14 0 . 13 6 . 1 34 . 126 . 11 5 . 112. 109 . 106 . 
12 10'1 . 106 . 10 6. 106 . 109. 106. 102 . 9H . 7 95 . 2 87 . 8 83.9 AO . O 
13 8lJ . O 80 . 0 80 . 0 8 1 . 9 87.8 80 . 0 80 . 0 75 . 4 70 . 6 61 . 2 61.2 61 . 2 ....... 14 56 . 5 5 1. 9 5o . s 5o . 5 56.5 ') 1. 9 ? 1. 9 4 7. 4 43. l 43. I 4 1. I 38 . 9 ....... 15 1 ti . 'l >H . <} 38 . 9 18 . 9 41.1 4 3 . I 4 3 . l 3 8 . 9 38 . 9 35 . 0 29 . 7 1.9 .7 I 
U) 16 7 '1. 7 ?9 .7 2 9 . 7 15 . 0 35 . 0 35.0 35 . 0 15 . 0 15 - 0 32. 2 32.2 29 .7 
CX> I 7 '1 '! .1 1? . 2 32 . 2 15. 0 38 . 9 38 . 9 15 . 0 3 2 . 2 29.7 29 .7 ?.9.7 ?7.4 
l A 2 I. 4 ?7 . 4 2 7.4 29 .7 32 . 2 > A. 9 1S . O 12 . 2 27 . 4 25 . 3 25 . 3 7? . 3 
19 z~ . .l 7 1. 4 29 . 7 29 .7 35 . 0 35 . 0 32.? 29 . 7 27 . 4 27 . 4 ? 7 . 4 27 . 4 
20 27 . 4 77 .4 29 . 7 15.0 35 - 0 3S.o 15. 0 87 . 8 80 . 0 61. 2 38 . 9 3'> . 0 
2 1 Js . o 1~ . 0 3!l . 9 38 . 9 38.9 43.1 47 .4 56.') 56.5 51. 9 6 1. 2 65.9 
2 2 tlO . O 10 '1 . 10& . 9A .7 87.8 75.4 7 0 . 6 65 . 9 61 . 2 56 . 5 s 1.9 47.4 
?3 4 I · '• 4 7 . 4 4 3. l 47 . 4 51.9 51 . 9 51 . 9 51. <} 47.4 43. l 43. l '•'· l 
24 41 . I 4 J . I 4 3 . l 51 . 9 51 . 9 56 . 5 51 . 9 47.4 47.4 56 . 5 5(,. 5 5 1. 9 
25 5 1. 'I 'i l . <} 56 . 5 56 . 5 56.5 56 . 5 56 . 5 51.9 47.4 4 3. l 4 3 . l e 4 3 . l E 
26 4 J . l 4 3 . 1 t 41. l E 47.4 E 47.4 E 4 7 . 4 43 .1 41.1 38.9 38 . 9 38 . 9 18 . 9 
r r 1 ti . ' J 
"' · 9 
41. l 4 3 . l 43.1 43. l 38.9 "15 . 0 32.2 29 .7 29.7 2 <} .7 
2rJ l·l . 1 7'1 . 7 32.2 35 . 0 38.9 38.9 38. 9 38.9 38 . 9 35 . 0 15 . 0 15 . 0 
24* 1~ . o l'.> . n 38 . 9 43. 1 47.4 51 . 9 5 1. 9 80 . o 12 1. 147. 134. 77 5 . 
30• 4 '17 . RAS . 5 9<}. 439. 11 l. 2 76. ?.65 . 25 4. 25 4. 249 . 225 . 20 7 . 
31 19 ·1. I 'l l. 177. 171. 168 . 16 l. 153. 14 9 . 146. 143. 142. 111> . 
* ~PtC I 1\L PIJ I '\I TS 
!l 72 1 0 1 70 7. 
9 050 0 /l ulO . 
24 I 'i 4 u / 5 1 . 9 18 4':>/22 0 . 2 12 0 /131. 2335 /896 . 
3 0 02C,U/ III O. 
RIVER GAGE DATA 
S TA. \10. 33 R IO : AR! S AT TH E CROSSING OF TH[ SANT I BARBAMA-AGUASAY ROAD 
JU"l E 1969 
DISCHARGE I N CF S 
DAY 01')) 0 1o0 0 0 60 0 0800 1000 1200 1400 16 0 0 l f!OO 2000 2200 2400 
1 134. 13 1. 131. 126. 126 . 1.?6. 12 1. 129. 121>. 115. 109. 109 . 
2 I Oo . 10 2 . 98.7 102 . 98.7 98 .7 98 .7 '1'> . 7 87 .8 83.9 80.0 75.4 
3 7 0 . 6 70 . 6 70 . 6 70 . 6 65 . 9 1>5.9 65 . 9 6 1. 2 51>.5 6 1. 2 51. 9 47.4 
4 3!! . i ~fl . 9 3R. 9 ~5.0 ~5.0 35 . 0 35 . 0 29.7 29 .7 29 .7 27 .4 25 .3 
'>* 41.4 1! 1. 9 109. 11 B. 11 a. 11 5 . 194. 350. 225. 15 9 . 542. 3 24. 
6 22 5 . LBO . 15 3. 147. 14~. 142 . 14~. 145. 140. 136. 131. 126. 
1* 124 . 126 . 140 . 14 9 . 159 . 191. 225 . 393. 515. 2 770. 2450 . 1390. 
I! d7 9 . 4 1\9 . HI. 270 . 72 9 . 2 11. 19R . I 71 . 159. 15 2 . 147. 143. 
9 14 :1 . 114 . 131. 126. 121. 115. 11 2 . I 12. 102 . 91 . 5 87.8 fl3 . 9 
10 7 ~ .4 61) . CJ 56 . 5 51 . 9 56.5 56.C, 56 . 5 h I. 2 47.4 47.4 47.4 38.9 
11 4 l. I 41 . I 4 3. 1 4 3 . 1 38.9 3H . 9 35 . 0 29 .7 25 .3 20 . D 21.6 20.0 
1 2 20 . 0 2 1. 6 2 3 . 4 23 .4 25 . 3 2 <; . 1 ?5 . 1 2 1. 6 21 . 6 18. 6 17. 2 16. 0 
1 ~ l h . O l4. b 16. 0 16. 0 17. 2 16 . 0 16.0 14.8 12.7 11. 6 9 .59 10.6 
14 '1 . 5 9 9 . 54 10 .6 10. 6 11. 6 11. 6 I I . 6 12 .7 10.6 9 .'> 9 9.';9 8 . 53 
1'> 'J . ~ ·) 10 . 6 10.6 I I. 6 12.7 I 1 . 7 11. 6 11.6 10 .6 9 .59 9 .59 9 . 59 
....... 16 9 . '> '1 10 . 6 10.6 12 . 7 13. 7 14. 8 1 ~ . 7 D . 7 12.7 11.6 11.6 10.6 ....... 1 7 11 . 6 I I. 6 12.7 14.'! 14.A ln. o 16 . 0 14. 8 13.7 13.7 13.7 13.7 
I l H* ll. 7 14 . B 16 . 0 1!!.6 27.4 29 . 7 56.5 51 . 9 56 . 5 4 7.4 4 3. 1 35 . 0 I.D 
I.D I 'I* 15 . 0 1 5 . 0 4 3. 1 38 . 9 140. 11 5 . '15.2 83 . 9 70.6 47.4 35.0 43. 1 
20 7 ) . 4 65 . 9 65 . 9 56 . 5 47. 4 5 1. 9 47 .4 41 . 1 3A.9 35 . 0 32.2 2 '1 .7 
2 1 z ·~ . 1 27 . 4 29 .7 29.7 29 .7 12 . 2 2 9 .7 2 7.4 2'1. 7 12.7 12 . 7 680 . 
22* 109 :1. 9~8 . 775. 680 . 580 . 542 . 599 . 489 . 423. 463. 341. 25 4. 
2 3* 2 11. 1~ 0 . 161. 153 . 145. 136. 14 2 . 140. 147 . 168 . 138. 1? 4. 
2 4* 102 . 9 I. 5 337 . 259 . 203 . 16 8 . 155 . 146. 136. 126. 115. 10 9 . 
25 102 . 107 . 95 . 7. !l7 . 8 91.5 91.5 8 7. R 80 . 0 87 .8 83 . 9 80.0 8 7. 8 
?6* ll.l . 9 7C, . 4 65.9 11 8 . 126. 115. 102. 'l5 . 2 91 .5 9 1. 5 9 1.5 83 . 9 
2 7 tj f, . O au . o 80 . 0 81 . 9 80.0 80.0 7 5 . 4 70.6 70.6 70. 6 6 5 . 9 65 . 9 
2!! 6 '.; . '-J 71) . 6 70 . 6 65 . 9 70. 6 70.6 6 1. 2 56.5 56 .5 51.9 c; 1. 9 56.<; 
:Z4* 5 1) . 5 5&. S 6 1. ;> 61 . 2 56.5 61.2 51.9 61 . 2 61.2 11 2 . 364 . 15 9 . 
10 14 9 . 15:i . IH7. 177. 174. 161. 155 . 152. 150 . 146. 143. I '• 0 • 
* S P~ C !AL Pl ll 'i i S ., ll4 UII 06 • l 44 5/H7. 1450/ 239 . 15 7.5 /4 00 . 2130/147. 
7 1 5 1 '>I 7 2 IJ . 2 0 4 5/3170 . 
18 1? 40/2 1.7 1 25 5 1 80 . 0 1 305 /7 0 . 6 13 20 / A3 .9 
14 15 -i OI14 6 . 
2l 02 1':>11 221) . 1245 /4 80 . 1340/609. 18~0/415. 1910/497. 
2~ 101 0 1 14 I. 
2 4 0 44 1) 14q. 
lb Li 7UU I 7'1 . f, 092ll /1 "14. 
2 'i 2 I '"' I I H '> • 
RI VER GAGE OATil 
~ Til . \1 0 . 33 RI O CAR I S AT THE CROSS I NG OF THE SANT A BA RBARA - AGU ASAY ROllO 
JULY 1969 
01 SC HA RG E 1\1 CF<; 
DAY o.· o ·.l 0 4 00 0600 0800 1000 1 2 0 0 1400 1600 1800 2000 2 200 2 40 0 
I 11 H. 14 2 . 11 6 . I 3 1. 131. 129 . 1 26. 12 1. 11 5 . 11 2 . 109 . 1 1 2 . 
2* l 5!J . 13H . 1 24 . 12 1. 129. 134. 14 0 . 1 3 1 • 134 . 124 . 112 . 109 . 
'I* 10 '1. 14 0 . 14 9 . 140 . !'i1. 12 4. 1 24. 11 ;> . 109 . 152 . 2 19 . 153. 
4* 15 0 . l 5 ') . 140 . 11 2 . 109 . 124. 136. 1 26 . 150. 20 7. 16 8. 15 9 . 
5 15 L 138 . 12 1. 11 5 . 11 5. 112. 1 09. 109 . 106. 98 .7 9 5. 2 9 5. 2 
6 9~ . 2 9 1. 5 '15 .2 95 . 2 91.5 9 1.5 8 7. 8 8 3. 9 83.'1 80 . 0 80 .0 8 3. 9 
7 80 . 0 7'J . 4 7 5 .4 7 5 .4 83.9 8 3. 9 80 .0 75. 4 70.6 7 0 . 6 6 5 .9 65 .9 
8 70 . & 7 5 .4 75.4 8 3. 9 R7. 8 83 . 9 83 . 9 8 7.!1 10 6 . 9 8.7 87.8 75.4 
9 7 ? . t . 7 5 .4 7 5 .4 75 .4 75.4 65 . 9 70 . 6 70 .o 7 0 .6 7 0 . o 65 .9 65 . 9 
10 6~ . 9 70 . 6 70 . 6 70 . 6 75.4 70 ./-. 7 5 .4 80 . 0 8 0 . 0 8 7. 8 109 . 660. 
11* 51'> . vn . 5 33. 371. 207. 1 7 7. 177. £ 4 9 . 305. 400 . 364. 52 4. 
12• 350 . 2 5'1 . 18 7. 16 1. 15 5. 15 2 . 20 1. 166. 2 23 0 . 321 0 . 23 10. 14 9 0. 
1 'I * 1070 . 6 ~ 9 . 4 00 . 29 3. 2 39. ) 9 4. I 59 . 155. 155. 140. 244. 215. 
14• Lrl<.J . 14'l . 142. 136. 146. 14 2 . 13 8 . 1 31. 18 0. 152. 155. 220. 
1 5 * 2BO . 14 50 . . ~ 8 5. 47 2 . 293· 220 . 16 4 • 152 . 14 0 . 129 . 10'1 . 12 9 . 
16* 14 7. 171. 95. 2 70 . & 43.1 2 7. 4 47.4 13 8 . 10 2 . 83 . '1 22 0. 18 3. 
17• 171. ll l. 1 6 4. 143. 12 9 . 109 . 1 02 . 9 1. 'j 83. 9 80 . 0 7 0 .6 6 1. £ 
1!J * 5 6 . 5 '• 7. 4 174. 2 7 6 . 7 34. 171. 1 6 4. 3 30 . 421. 265 . 19 4. 161. 
19 * 14 1. 11 6 . 124. 12 4. 174. 2?5 . 18 3. )5<;. )4 ? . 13 1. 124. 11 8 . 
20* 11 2 . 106 . 98 .7 9 1. 5 91.5 R 7. ~ 70 . 6 6 5.9 9 '3 .7 11 5 . 75.4 15 . 0 
21* 3 £ . 2 2 7. 4 25.3 32 . 2 2 7.4 29 .7 2 7.4 29 .7 17.? 32 .2 32. 2 32. 2 ...... 2 2 • ;n . 6 23 .4 20. 0 25.1 32.? 4 3. l 106 . 6 5.'1 6<;.9 9R .7 LBO. 136. ...... 2 3* l 71. 16& . 145. 12 6 . 112. 102 . A3. 9 H7. H 9 1.5 9!J .7 1250. R29 . I __. 24 4 6.l · 22 5 . 14'1. 1 3 1. 118. 106 . l 15 . 124 · 11 6 . 129 . 121. 102 . 
0 2 ~ • q I. ~ 7 '> . 4 56 . 5 47.4 38.9 3 5 . 0 3 5 . 0 3? . 2 2 7.4 25 . 3 20.0 16. 0 
0 26 * I 3 . 7 11. 6 ~ . 59 12 . 7 13. 7 1 6 . 0 20 . 0 20 . 0 4R O. 14 6 . 12 9 . 9 1. 5 
27* l u . & '} 8 .' !JO . O !1 7. 8 1 o 7o . 17 00 . 14 00 . 10 10 . 851. 1>09 . '1 4 2 . 589 . 
2 8 2 8 7. 20 '1. I 71. 1 '> 7. 149 . 1 3 R. I ~4. 126 . 12 9 . 11 8 . 121. 124. 
2 9 LUJ. 11 H. 109 . 106. 109. 109. 1 09 . 102 . 10 2 . A7. 8 87.8 ao . o 
30 Bl . -1 A .l. 9 75 .4 7 0 . 1> 70.1\ 61. 2 6 1. 2 5 1. 9 4 7. 4 43 . 1 31:1.9 3 8 . 9 
ll 'l d . ) 18 . '-1 1 2 .2 31l. 9 32·2 3 5 . 0 32. 2 2 '1 .7 29 .7 25 . 3 75.3 71. 6 
*SPlC I AL •' !l i NTS 
' 00 3 U/Il l . O l 45 /l 52 . 17 20 /13 8 . 3 0 1 1)/ 10 1. 11 1 0 11 ~ 2 . 1'14 0 /11 2 . 1420 /22 0 . 15 0 0 /177. 
4 l7 UU/ I !I• . l 'H ? / 2 65 . 
ll Ol 25 / 4t• O. 0 270 / 54 ? · 0 5 30 ; 5 5 1. 123011 9 1. 143 0 11 8 7. 1 9 45/299 . 2 315/57 0 . 
ll l I 0 ., I I 'J I. 14 1 '> / 20 7. 171 5 115 3 . 1945/3 2 50. 
11 l4 ~ U /I 'i 2 . l/1 5 /1 59 . 214 0 / 2 4 ~ . 2 2 45/203. 
14 0~ 30 /1 ?4 . 0'1 15 /1 55 . 11 00 /15 0 . 1740 /1 8 3. 2030 /1 68 . 
l ~ 00 4 0 / 7'1~ 0 . 2345 /IH. 
11\ 005 0 /1 ? '·· 1 '•45 /41.1 16 30 /15 5 . 2 115/47.4 222 5/ 2 44. 
l 7 0 13 U/1 5 1. 0 24 0 / 220 . 
l f! II LOUI '> l. 'I o~?u /1 5 .0 0 6 25 /43 9 . 1335/1 50. 143 0 / 2 59 . 151 0 /5 06 . 1700/ 2 54. 
19 0 45) 111 'j . 10 4 0 /? A7. 
lO 1 73 u / A!. ? 1 11 :~ 0 11 36 . 
2 I 2 3 I ~•I '• ·1. I 
l2 10 4 '•/4 I . I 14?0 /ll fl . 2 11 0 11 0 2". 
d •)I) 1 t)/ 1; ) • 0 1 1 '> /171. 2 0 4 5 /12 50 . 
2~ I l Oti / I I . t, 
?& 11 20 /I! . IJ 161 °>/ ? 0 . 0 1R10 / 524 . 
2 7 O'I Otl / '11. '·' OY3:J/ L050 . 1115/L ?.C, O. 130011 22 0. 2 0 45/54 2 . 
RIVER GAGE DATA 
STA . -.o. 13 RIO CARIS AT THE CROSSI~G OF THE SANTA 8ARBARA-AGUASAY ROAD 
AUGUST 1969 
DISCHARGE I N CFS 
DAY 020D 0 4ll 0 0600 0 !!00 1000 1200 1400 1600 !ROO 2000 22 00 2400 
2 1. (, ?.1 • 6 2 3. 4 23.4 27.4 32.2 51.9 70.6 61.7. 51.9 51.9 80.0 
2* 7 ~ .4 47.4 30:,.0 32.2 12.2 2 9.7 2 7.4 95 .2 32.2 51.9 32 . 2 32.2 
3* :~5. 0 164 . I 31. 109. 129. 10 9 . 98.7 91.5 129. 2370. 1640 . 1000. 
4 629. 415. 281. 2 39. 211. 174. 166. 168. 147. 146. 138. n6. 
5 114. 129. 129. 131. 124. 115. 124. 121. 118. ll8. 1 U:l. 115. 
6* 109 . ~I • ~ 98 .7 91.5 102. 95.2 98.7 98.7 91.5 91.5 102. 118. 
7 10 6 . ')!.') 87 ... 80 . 0 65.9 I 06. 102. 83 .9 70:,.4 75.4 70.6 56.5 
!l* 51 . '} 80 . C 140. lOll. 87.8 1 Ul. 106. 115. 75.4 9 I. 5 91.5 134. 
9* 9H .7 47.4 ~8.9 41. 1 61.2 0:,6.5 51.9 47.4 43.1 38.9 4 3. 1 80.0 
10 4 3 . 1 3 'i .O 35.0 35 . 0 38.'1 61.2 38.9 32.2 25.3 23.4 20.0 20.0 
11* n.z 16.C 13. 7 13.7 1 3.1 14.8 16. 0 14.8 20.0 17. 2 16.0 2 370. 
12* 198 0 . 1?40 . 786. 599. 415. 270 . 198. I A 3. 164. 155. 149. 146. 
I 3 13 8 . ! 4 -1. 138. 131. 136. 136. 136. 136 . 129. 126. 115. 112. 
14 109 . 102 . 102 . '18.7 87.8 106. 109. 106. 91.5 80.0 80.0 80.0 
15* 7 ~ .4 14 6 . 124. 106. 87.8 91 .5 8 7.8 87.8 80.0 75.4 87.8 80.0 
16* 7 0 . 6 6 lj . t) 61 . 2 1>5.9 83.9 1l B. 1H40 . 1290. 660. 385. 299. 211. 
17* ! flO . li:l3. 174. 164. 152. 147. 14 2 . 146. 138. 134. 126. 124. 
18* 124. 11 ~ . 98.7 <JA.7 95.2 109. 106. 10 9 . 146. 98.7 691. 463. 
19* 42 3. ~ 17. 276. 22~. 18 7. 168 . l 71. 159. 16~. 152. 142. 35 7. 
...... 20* 26'> . 22 1. 198 . 24 4. 249. 183. 155. 147. 147.. 129. 115. 146 • ...... 21 11 ~ . 98.7 83.9 70. 6 61.2 70.6 75.4 6'>.9 61.2 56.5 51.9 38.'1 
I n 3? . 2 n . 1 2 7.4 32.? 27.4 32.2 6 1.2 83 .9 38.9 25.3 32 . 2 2 7.4 ...... 23* 2 (. 4 25 . :1 25.3 2 5. 3 38.9 38.9 38.9 ') 1. 9 38.9 35.0 35.0 116. C) 
24 40 0 . '1 M M M " M M M M M M 25 ~· M M M M M M M M M M M 
26 )" ·~ M 
., M I( M 112. 10?. 102. 98.7 'II.'> 
27 H7. o 9 1. 5 87 .8 ao.o 80.0 80.0 61.2 51.9 51.9 47.4 41.1 4 3. 1 
28* 1'>. 0 3~ . 9 38.9 38.9 35.0 38.9 43.1 138. 75.4 65.9 1480. 670. 
2'1* 26'>. I 71. 15 5. 151. 164. 152. 157. " M M M M 
10 v )) M M M M ~1 ·~ M M M M 
ll ivl "' M M M M 65.9 56.5 56.5 65.9 56.5 51.9 
*~PE C !AL P() I "HS 
2 003~/LOL . l5h/?'1.7 
1 014 0 / 5/, . 'j 0 4 20 /1 94. 1840/157. 1900/136. 1955/2610. 
6 2 30 G/1 24 . 
8 0'>10/ 14 -(. 
9 002 0 114"(. 
11 1no nJ.4 2330/43.1 
1<' 0 100 /?4r, o . 
I'> 0 21 lJ /70.6 0300 /1 52. 
16 14 -l0/1 '110. 
17 1710/147. 
lfl ? I I ',f ,IH. I 2 14 5 /17fl. 
1 '1 003\l / 62 ·1. I 700 /l AO. ?73'>1 143. 2325/393 . 
20 U 71 l) /l ~ ·? . CHI l O/ J9 3. 2? 45/157. 
2 ~ 22 4'>/lh . ' l ? l75 / 14'1 . 
2>l 14 1 U/ '• 1 . 1 1 ~0 5 / 2 } ~). 20 55/83. 9 213011510. 
? 'I U~ i U /1 .-d l . 
RIVEK GAGE DATI\ 
)[t, , ~0 . 13 ~10 CAKI S AT THE CRGSS I~ G OF THE SANTA BARBARA-AGUI\SI\Y ROAD 
SEP TE t'liER 19&9 
DI SC hA RGE I ~ CF S 
DAY 0100 0 1•0 0 0&00 OHOO 1000 1 200 14 00 1&00 ! ROO 2000 2200 2 4 00 
1* 4 7.'· 43.1 4 3 . 1 47 . 4 4 7. 4 5l . <J 7 0 . & 13& . 28 1. 408 . 299 . 187. 
2~ 26'j . ?OS • 2 44. 2 11. 181. 171. 1&4 . 15 3. 149 . 147. 143. 138 . 
3 11 l. 124. 121. 11 5 . 11 2 . 11 2 . I 09 . 102 . 98. 7 95 . 2 83 .<J 7 5 . 4 
4 70 . t> 7 0 . & 1>5,9 6'> . 9 &5 . 9 6'> . 9 &5 . 9 &1. 2 56.5 5& . 5 56 .'> 51 . 9 
'> 56 . ~ '>6 . 5 56.5 56 . 5 6 1. 2 56 .5 51 . 'J 43. 1 4 1 .1 35 . 0 ?9 .7 29 . 7 
&* 3? . 2 2'1 . 7 32 . 2 32.2 35.0 38 . 9 12 . 2 32 . 2 7 5 .4 4 7. 4 38 . 9 4 3. 1 
1* 5 o . ·.; ~ 1 . ') 4 3. l 38 . 9 38 .9 106 . l 18 . 161. 14 6 . 14 0 . 220 . 166. 
1:!* 14 ~ . 1?9 . 11 2 . 109 . 98 .7 14 0 . 1'> ?. 455. 34 3. 234. 2 15. 220. 
'J 2 1 L. !A ll . 1 74. 1'59. 15 7. 155. 155 . 150 . 145. 142 . 13 6 . ll4. 
10 12'1 . l ?4 . 11 8 . 11 8 . 11 A. 10 9 . 109 . 106 . 106 . 102 . 98 .7 98 . 7 
ll '11 • ., !:! 7. b 83 . 9 80 . () AO.O 80 . 0 7'5.4 7 0 . 6 70 . 6 65.9 6'5 . 9 75.4 
12 7 ... > . 4 7 '> . 4 70 . 6 6').9 0 5 . 9 65 . 9 65 . 9 80 . 0 80 . 0 80 . 0 75 . 4 70. 6 
13 7u . I.> 6'> . 4 65 . 9 65 . 9 61.2 61 . 2 6 1. 2 51 . 9 5 1. 9 5 1. 9 5 1. 9 51 . 9 
14 5 L. 'l 4 ., . 4 47.4 47 .4 47 . 4 5 1. 9 51 . 9 47.4 4 7.4 47.4 4 7.4 4 7. 4 
l'> 47.4 47 .4 47.4 47 .4 47.4 4 7.4 47,4 47.4 47.4 4 7. 4 4 7 .4 47.4 ....... 16 47 . 4 l t 7. 4 5 1. 9 51.9 51. 9 51. 9 56 . 5 51 . 9 51. 9 5 1. \1 4 7.4 4 7. 4 ....... 
I 1 ' '> l • 'J 5 1. '1 5 1 . q 5 1 . <J 56.5 56 . 5 56 . 5 51 . 'l 51. 9 51.9 51 . 9 47.4 __, 18 43 . l 3J . 9 38 . 9 38 . 9 41. I 15 . 0 32 . ? 29 .7 29 .7 29 .7 29 .7 29 .7 
0 l'J 3,? . ? 3? . 2 32 . 2 35 . 0 35 . 0 15 . 0 18,9 ~ 8 . 9 18 . 9 3 8 . ·) 43 .1 43 .1 N 20 41. 1 41 . 1 47.4 47.4 51.9 ') 1. 9 5 1. 9 51 . 9 47.4 47 . 4 47.4 5 1. 9 
2 1 5 1. '/ 51 . 9 5 1. 9 51. 9 47.4 47,4 38.9 35 . 0 35.0 35 . 0 35.0 43.1 
22 4 '· 4 4:1-1 51. 9 47 .4 43.1 3? . 2 29 .7 1 2 . 2 12 . 2 32 . 2 12.2 32. 2 
2 3 1 2 . 2 32 . 2 32 . 2 32 . 2 12.2 32 . 2 12 . 2 35 . 0 3 8 . 9 18. 9 38. 9 35.0 
2 4* ~5 . 0 l 'j . 0 35 . 0 35 . 0 35.0 120 0 . 1060 . 1 0 1. 4R9 . 324 . 259. 229 . 
l'> * 2&'> . l 'lR . l 77. 159. 15 7. 153. 14 7. 141. 136. 134. 129 . 124. 
26 I ll . 11 ·~ . 115. 11 2 . 102 . 106 . 95 . 2 Jl . 5 83 . 9 RO . U 65 . 9 6 1. 2 
21 6! . ? 65 . 9 6 1. 2 56 . 5 51.9 51 . 9 4 7. 4 41 . 1 38.9 3 B. <J 35.0 15 . 0 
2 H '12 . 2 1.4 .' 29 .7 2 7.4 32. 2 29 .7 2 7.4 21 .4 21.6 20 . 0 2 1.6 20 . 0 
29* 20 . 0 l rt . 6 56 . '> 29 .7 25 .3 23 ,4 20.0 16. o· 17.2 17. 2 16.0 16 . 0 
I U* 2~ . l 29 .7 2 1.6 n . 6 21 .6 20 . 0 18 . & 38 . 9 65 . 9 177. 136. 6 1. 2 
* SPtC I AL Plli~ T S 
1 1501! /I (J . 6 l o4'> /1 74. 17 50 /13 6. 1815/840. 2110/20 7. 
2 Ol 0U/2H I. 
6 l H1':> / rlO . O 
7 ll4 'J/ 11 '> . 145 0 /1l b . 1555 /1 64 . 171 0 /1 42 . 21551118. 22 15/ ?.70 . 
H L50'> 16 Z'J. 
24 I I OU / 5 1 • Cj 114 5 /1 220 . 1 300 /1 240 . 
25 oo5 on11. 
2'1 O S I ~/')IJ . 'I 
3U I 500//.0 . 0 1640 /1 06 . 17 50/61 . 2 1H50/143. 210 0 /1 36 . 
RIVt:K GAGE DATA 
S T 1\. 'ln. ·n Rin CARIS AT THE: CROSSING OF THE SANTA BAKBARA-AGUASAY ROA D 
MEA~ nAILY niSCHARGf IN CFS 
1969 
DAY APRIL MAY JUI\.JE JULY AU GUS T SEPTEMBER 
l 40.6 125. 126. 40.H 144. 
2 34.5 Y5.~ 129. 44.5 19~. 
1 16.4 64.5 l 42. 421. 109. 
4 42.9 34.1 1 51 • 300. 64.1 
:; 45.h 174. 1 1 7. 124. 4Y.1 
6 44.5 16 8. 88.8 99.6 39.1 
7 46.7 684. 75.8 Rh.2 99.8 
~ 63.'i 3 77. 84.3 9A.u 2 1 1 • 
9 186. 1 1 6. 7 2. 3 56.9 162. 
10 174. 57. 2 102. 1S. U 11 3. 
1 1 1 3 1 • 14.6 143. 41.H 78.2 
1 2 100. 21.H 819. 579. 72.4 
I--< 1 3 76.1 14.5 408. 1 3 -~. 60.3 
I 14 ~ -1 50.7 10.6 155. 97 .5 48.7 -' 
0 15 89.4 38.6 10.9 62 7. 94.q 47.4 w 
1 6 90.0 32.R 12.1 99.6 434. 50.A 
17 72.0 32.7 1 3. 8 126. 158. 5?.7 
18 65.9 29.6 14.4 216. 154. 35.8 
19 64.3 29.4 67.7 153. 241. 36.4 
20 72.?. 43.h 49.3 91.2 1 C}f~ • 48.2 
21 65.5 46.1 57. 1 12.~ 75.7 41.9 
22 57.3 76.4 59 A. 63.5 38.5 3 ~ . 1 
23 56.5 47.8 1h3. 273. 38.8 34.2 
24 55.4 49.7 174. 20A. M 349. 
?5 49.9 51.8 F. 90.9 45.q M 16R. 
26 48.5 42.9 94.4 78.1 ~ 9!:i.!:i 
21 46.2 37.5 76.3 691. 69.2 50.2 
?.8 44.3 35.3 62.8 189. 194. 26.9 
29 42.5 91.1 95.0 105. M, 23.8 
30 42.S 419. 167. 62.6 M 51.4 
31 165. 32.4 M 
RIVER GAGE DATA 
NAME: Sta. No. 34 R1o Tonoro at the Crossing of the Santa Barbara-
Aguasay Road. 
LOCATION: Longitude 630 39.2' w, latitude 09° 30.1 I N. Approximately 
13.6 km SW of Santa Barbara, 11.2 km NE of Aguasay. 
DRAINAGE AREA: 409 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder attached to left down-
stream side of bridge. 
RECORDS AVAILABLE: April 18, 1969 through September 30, 1969. 
REMARKS: 
CODING: 
Record is good. Shifting control method was applied from 
June 8 through September 30. 
M signifies missing data; E signifies estimated data. 
Ae!U.o.R.. v.iw o6 the R{o TonoJto at the CJtoM.ing o6 the Sa.rtta BMba.Jta.-
AgUiUla.y JtOa.d . Th e A35 Jtec.oJtdeJt .u., attached to the dowYL6tJteam (Jt.{_ght 
ha.nd ~.{_de o6 photogJta.ph) ~.{_de o6 the b)t.{_dge. Note the bltQ..{_ded 
a.ppea.Jta.nc.e o6 the }t.{_veJt at tow 6.tow. 
Il-l 05 
SUN~IARY OF DISCHAR~E 11EASU RU1E NTS 
FOR 
STA. NO. 34 RIO TONORO AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD 
Num-
ber 
Mean Inside Per- Meas. Gage 
t~eas. Vela- Gage Dis- Shift cent Sec- Height Water 
No. Date Made by Width Area city Heigh t charge Adj . Di ff. t~ethod tions Change Ti me Temp. 
ft sq ft fps ft cfs ft ft hr OF 
May fi Rodriguez 126 . 36.1 1. 39 0.27 50.1 0 -4.6 Wading 27 0 0.7 88 
2 June 19 Romero 138. 90 .0 1.94 0.60 175. +.10 -2. 8 Wading 29 0 0.9 
3 23 Romero 142. 105. 1.83 0.62 192. +.10 +0.5 Wading 26 0 0.8 82 
4 24 Can ache 145. 86.3 1. 74 0.52 150. +.12 -2 .0 Wading 23 0 0. 8 87 
5 July 4 Can ache 146. 55.5 1.67 0 . 38 92 .6 +.09 +0.1 Wa ding 33 0 0. 7 84 
6 11 Duke 182 . 236. 2.88 1.28 680 . 0 -0.7 26 Var. 1.1 
7 15 Romero 267. 368. 5.54 1. 36 2040. +.65 +0.5 Bridge 37 -.27 2. 1 84 
8 17 Santos 129. 127. 2.95 0.66 375. +.33 +0.8 Wading 24 -.07 0.8 90 
9 19 Tirado 80.0 106. 2.46 0 .54 261 . +.33 -7.0 Wading 22 +.05 0.8 91 
10 23 Romero 97.0 80.4 1.85 0.52 149. +.10 +3.5 Wad ing 27 -.03 1.1 82 
11 24 Santae 11 a 129. 101. 1.85 0.66 187. +.05 +0.8 Wading 23 -.05 0.5 86 
12 27 Santos 529. 1630. 8.53 4.44 13900. 0 -2.4 Bridge 41 -1.10 1.8 80 
13 27 Santos 495. 1090. 6.92 3.07 7540. +.61 -2.1 Bridge 44 -.85 1.8 80 
14 28 Santos 140. 159. 3.52 0.50 560. +.68 -0. 5 Wading 23 -.05 1.0 89 
15 30 Romero 80.0 83.8 2.05 0. 15 172. +.53 +0.6 Wading 22 0 0.7 
16 Aug. 3 Romero 101. 101. 2.02 0 .28 204. +.45 +3 .8 Wading 23 - .01 0.8 
17 5 Santael1a 69.0 103. 2.66 0.06 274. +.80 0.0 Wading 20 -.03 0.5 77 
18 7 Romero 122. 99 .4 2.14 0.22 213. +.55 -2.5 Wading 27 -.09 1.2 85 
19 12 Romero 512. 1070. 6.54 3. 06 7000. +.50 -1.1 Bridge 35 - . 37 3.1 80 
20 12 Romero 512. 809. 5. 86 2. 35 4740. +.59 -0. 1 Bridge 37 - .50 1.5 77 
21 20 Romero 96 .0 109. 1.86 0.38 203. +. 36 +0.5 26 -.05 1.0 89 
22 27 Santae 11 a 181 . 118. 1.57 0.80 185 . - .09 -0. 3 Wad ing 24 0 0.7 83 
23 29 Romero 280. 301. 4.75 1.12 1430. +.62 -0.7 Bridge & 33 - .04 1.6 
Wading 
24 31 Tirado 86 .0 102. 2.05 0.54 209. +.22 -1.9 Wading 23 +.01 0.8 89 
25 Sept. 4 Velasquez 60.5 75.7 1.94 0.55 147. +.10 -6.7 Wading 22 0 0.5 89 
26 5 Santae1 l a 62.0 6g .o 2.17 0.48 150. +.13 +7.5 Wading 23 0 0.4 80 
27 7 Santae 11 a 69 .0 66.0 1.89 0.52 125. +.05 +0.4 Wading 25 +.01 0.5 81 
28 12 Tirado 107. 95.7 2.60 0.76 249. +.06 +0.4 Wading 24 0 0.7 
29 14 Tirado 107. 79.4 1.54 0.56 122. 0 +0.8 Wading 26 0 0.8 
30 16 Santae1 1a 68.0 56.3 2.10 0.55 11 8. 0 +0.4 \~ad i ng 25 0 0.5 88 
31 20 Santae1 1a 85.0 54 .9 1 .68 0.50 92.0 0 -8.0 Wading 22 - . 01 0.5 81 
32 24 Tirado 515. 1120. 6 .62 3.68 7410. 0 - 3.8 Bridge 31 +1.35 1.8 
33 24 Tirado 520. 1510. 7.42 4.07 11 200. 0 +4.4 Bridge 30 -. 45 1.5 
II-1 06 
RAT ING TABLE 
FOR 
STA. NO . 34 RIO TONORO AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD 
Gage Dis- Gage Dis- Gage Dis - Gage Dis- Gage Dis - Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs fee t cfs 
0.00 1.00 380. 2.00 2005. 3.00 4950. 4.00 10060. 5.00 19810. 
.10 10.0 . 10 475 . . 10 2250 . . 10 5300 . . 10 11010 . .10 
.20 35 .0 .20 585. . 20 2510 . .20 5660. .20 11960. .20 
.30 60 .0 . 30 710 . . 30 2780 . . 30 6030 . . 30 12910 . . 30 
.40 75.0 . 40 850 . . 40 3060 . .40 6410. .40 13860. .40 
. 50 100. . 50 1005 . . 50 3350 . .50 6810 .50 14810. . 50 
. 60 135 . . 60 1175 . . 60 3650 . .60 7260. .60 15810. .60 
. 70 180 . . 70 1360 . . 70 3960 . .70 7810. . 70 16810. .70 
.80 235 . . 80 1560 . . 80 4280 . .80 8460. .80 17810. .80 
.90 300. . 90 1775 . . 90 4610 . .90 9210. .90 18810. .90 
II-107 
RIVER GAGF OA TA 
S T A. '11 0 . H RI O 1 nt'lQ f( () AT THE CRO SS I"J G OF TH[ SA"JTA BARBARA AGUASI'\Y ROAD 
IIP RIL 196'1 
Dl S C HII~ G F I N CF<; 
DAY 0?00 0 4 00 0 6 00 011 0 0 10 0 0 1200 1400 1600 1800 2000 220 0 ~400 
1<! ,,.. ~· .'1 " M 4 8 .1 4 8 .1 45.6 45.6 45.6 4~.6 45.6 
19 4 ? . b 4~. & 45. 6 45. 6 4 5 .6 45.6 45.6 45.6 45.6 45.6 45 . 6 45.6 
20 4 ~ . ,., 4 '.) . 6 4d. 1 4 8 . I 48.1 5 0 .6 50.6 48.1 45.6 45.6 411.1 48. 1 
21 4 P . I 4 i! . 1 4 8 . 1 48 . 1 50.6 '>0.6 50 . 6 50 . 6 4t!.1 48.1 48 .1 48. 1 ....... 22 4 1:' . L 45. 6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 45.6 ....... 23 4 '> . f. 4 5 . 6 45.6 E 45. 6 E 45.6 E 45 . 6 E 45.6 E 45.6 E 45.6 E 45.6 E 45.6 t 45.6 E I __. 24 4 ~ . 6 L 4) . 6 !:: 45.6 [ 45. 6 F 45.6 E 45 . 6 F 45.6 E 45.6 E 45.6 I' 45.6 E 45.6 c 45.6 t 
0 2~ 4 d . I r '• 1-i .l E 48. 1 f 4 8 . l F 48.1 f 48.1 F 48.1 E 48.1 F 48.1 F 48.1 f- 48.1 E 48. l E co 26 4 tl , I t 4 H. I [ 48. I E 4t!. l E 48.1 F 48. 1 E 48. 1 E 4fl.1 E 48.1 E 48.1 E 48.1 E 48. 1 E 
2 7 5) . 6 ;: '>~ . b t 50.6 E 50.£> E 50.6 F 50.6 f 50.6 F 50.6 E 5 0 .6 E 50.6 E 50.6 E 50 .6 t 
28 ~v . & c 50 . 6 l 50.6 [ 50 . 6 E 50.& F 5 C.6 5 0 .6 4H.1 48.1 45.6 45.6 45.6 
2'1 4 '> . 6 4 ? . 6 45. 6 45. 6 45.6 43.0 43.0 43.0 40.3 37.7 37.7 40.3 
30 4 0 .3 4 3. 0 43.0 43.0 45.6 411 .1 45.6 43.0 40.) 40.3 40. ·~ 4 0 .3 
* ~ P tC !AL f> () l ' JT s 
t,()N I 
RIVER GAGE DATA 
su . 'liO . 14 RID rnNO~O AT THE CR OSS ING OF THf ~ANTA BARBARh AGUASAY ROAD 
MAY 1969 
Dl SCHARr.E I N CFS 
DAY 02 clv 0 40 0 0600 0800 1000 1200 1400 1600 I ROO 2000 2200 7400 
I 4 0 . 3 40 . 3 43.0 45 . 6 45 . 6 45.6 4~.6 43 . 0 4 0 . 3 40 . 3 40.3 40 . 3 
l 4 () . ~ 4 3. () 40.3 40.3 40.1 4 3 . 0 40.~ 40 .1 40.1 40 • .3 40.3 40.3 
3 4() .1 4 0 . l 41.0 45 . 6 48. I 4 8 . I 48 . I 48. I 48.1 48.1 48.1 48.1 
4 4ti. l 4R. l 48 . l 50 . 6 53.1 53 . I 53 . 1 50 . 6 50.6 50.6 50.6 50.6 
5 5 () . h 5 3 . I ~3 . I 53 . 1 55.5 55 .5 55 .5 53 . I 51.1 53 . I 53 . 1 53 . 1 
6 5 L I 51 . I 53. I 5 ~.I 53. I 53. I 53. I 50 . 6 50 . 6 50 . 6 48.1 48. L 
I 50 . 6 50 . 6 50.6 53 . I 55 . 5 55 . 5 55.5 55.'.> 53. I 53.1 53 .1 53. I 
8* ~ 3 . I 53 . I 53 . I 53 . I 55 . 5 55 . 5 55.5 5 1.1 51. I 71.8 106. fl6 . 2 
'I 75. 0 70 . 4 67 . 5 66 . 1 64 . 6 63 . 2 !:> 1. 6 61 . Z 67.5 68 . <J 75.0 "1 1.4 
10* '17 . u "1 4 . 2 88 . 8 86 . 2 79. 2 77 .o 75.0 71. (l 70.4 68.9 67.5 £>4 . 6 
I I 64 . 6 ld. 2 6 3. 2 63.2 63 . 2 63 . 2 6 1.6 60 . 0 60.0 57.8 57.8 57.8 
12 57.!1 57 . 8 5 7.8 60 . 0 60. 0 60.0 57 . 8 57.8 55.5 55.5 55.5 55 . 5 
1 3 ')I:.) . ') 55 . ~ 57 . 8 57 . 8 57.A 57 . A 55 . 5 55 . 5 5 l . I 53.1 53. 1 53. I ..... ..... 14 51 . I 53 . I 55 . 5 57.8 57 . 8 57.8 57.8 ~7 . 8 57.8 57 . 8 57.8 57.8 
I 15 5 1. 0 5 7.0 57.8 60.0 60.0 60 . 0 60 - 0 60 . 0 6 0 .0 60.0 60 . 0 60 . 0 ___. 1£. 60 . 0 60 · 0 60 . 0 60.0 60.0 60.0 60.0 60 . 0 57 . A 55.S 55 . 5 55.5 
0 I 7 5'.> . 'i 55 . 5 55 .5 55.5 55 . 5 5'.> . 5 45.6 43. 0 M M M M 1.0 
ltl r• ,"1 M M M M M M ,., M M M 
19 t·l M M M M M " ,., "' M ,., ,., 20 ~ ,., M M M 50.6 48.1 53 . 1 53.1 50.6 48 .1 45.6 
21 4 I · 0 40 . 3 43.0 45.6 45. 6 51.1 53.1 48.1 50.6 50.& 53. 1 53. I 
n '.>'> . '> 5~ . ') 57 . 8 60 . 0 64 . 6 64 . 6 64.6 6 1.6 57 . 8 55.5 55 . 5 55 . 5 
7.1 ')•) . 5 5 5 . 5 55.5 55 . 5 55.5 55 . 5 55 . 5 55 .5 53.1 53. 1 5 ~. 1 53 . 1 
24 5 I. l 5 l · I 55.5 55 . 5 55 . 5 55 .5 50 . 6 50.6 50 . 6 so . 6 50 . 6 50.6 
25 'j j . l 53 . 1 55 . 5 57.8 57 . 8 57 .8 57.8 57.8 57 . 8 60.0 60 . 0 hO.O 
76 hU . I) 6 0 . 0 60 . 0 60.0 60.0 60 . 0 60.0 60.0 6 0 . 0 57.8 57.8 57.8 
2 7 ? :J . :) 5~ . 5 55.5 55.5 55.5 55.5 53. 1 50.6 50.6 4A.I 48.1 48. 1 
2ll 4 CJ . I 4q. I 48 . I 4FI. 1 48.1 48.1 48.1 45.6 45 . 6 45 . 6 45 . 6 45 . 6 
2'1* 4 rl • 6 4 1) .6 45 . 6 4'> . 6 45.6 48. 1 53. I 53 . 1 71.4 83.8 67 . '> 66. I 
30 6<.> . l 7 7 . 0 86.2 97 .0 143. II 6. 106. 100. 100. 91.4 86.2 79.2 
31 77. 0 1 '>. 0 73.4 73 . 4 73.4 7l o A 70.4 70 . 4 70 .4 70.4 70.4 70 . 4 
*~P t'C I f.L I'll I ' IT S 
b I 7l :.J /'J 1. I 
10 00 4 '> I ') I. 0 
2'1 164 0 / 6 '1 . '1 H 00/100. 
~IVER GAGE DATA 
; TA. 'l O. 34 ~ 1 0 TONO RO AT THE CROSS I NG OF TH E SANTA GA~BARh AGUASAY ROAO 
JUNE 1969 
DISCHARGE I N CFS 
DAY 0/0 J 0 400 0600 0800 1000 1200 14 00 1600 !R OO 2000 2200 2 40 0 
1 6 tl . 'l 6 7.':> 6 '· 5 6 7. 5 66 .1 66 .1 64.6 66. 1 64 . 6 61.6 6 1.6 6 1. 6 
2 6 1.(> 6 1 . 6 6 1.6 6 1. 6 61.6 61 . 6 60 . 0 57 . 8 55 . 5 51. 1 53. 1 55.5 
3 5';, . ') 5 5 . 5 55 . 5 55 . 5 57 . 8 60 . 0 60 .0 60 . 0 60 . 0 60.0 6 1. 6 6 >. 2 
4 6 I . 7 64.6 67 . 5 6 7. 5 67.5 67.5 6 7.~ 67 . 5 67.5 67.5 67 . 5 6 7. 5 
5+ 6 6 . 1 6 6 . 1 66 .1 66 . 1 6 6 .1 6 4.6 64. 6 75 . 0 68.9 66.1 64 .6 61 . 2 
6 6 1. 6 6 0 . 0 60 . 0 60 . 0 60 . 0 60 . 0 60 . 0 64 . 6 66.1 67.5 64.6 66.1 
7~ 7"1 . 4 01 . ~ 8 1.5 8 1. i 79 . 2 79 . 2 7 5 . 0 79 . 2 8>.8 81 . 5 88 . 8 100. 
8+ 38U . >22 . 165 . 165 . 20 1. 2 7 2 . 2 72 . 2 4 7. 22 9 . 2 41. 223. 206 . 
9 20 1> . 19 5 . 190 . 185 . 170. 165. 143. 135. 127. 12 0 . 11 3. 10 6. 
10 10 1> . 10 ~ - 103 . 100 . 9 1. 5 9 1. 5 86 .? 93 . !! 7'1. 2 79 . 2 77 .o 75.0 
11 7? . :J 71. g 71 . 8 70 . 4 68 . 1 6 7. 5 66 .1 6~.? 61.2 61 . 6 61.6 60.0 
12 61. (, (,0 . L) 60 . 0 57. A 57. 8 55 . 5 55 . 5 'i 1. 1 50 . 6 48 .1 48 .1 48. 1 
1 .I 4 B. 1 4 B. 1 4 8 . 1 '>0 . 6 5 0 . 6 5 0 . 6 4H.l 48 .1 45 .6 4 5 . 6 45.6 45 .6 
14 4 '.J . f;, 45.6 41 . 0 4 0 . 1 4 0 .1 17. 7 1'i . O 35 . 0 15. 0 37. 7 ·n.7 35 . 0 
15 ":\ 2 . 1 3.! . 3 29 .7 29 . 7 29.7 35 . 0 3? . 3 29 . 7 2 7.0 27 . 0 29 .7 15 . 0 
16 4 U . ~ 45 . 6 4tl .l 4 0 .1 5 0 .6 4 8 .1 4B .l 4~ . 6 45.6 4). 0 43 . 0 43 . 0 ..... 1 7 41 . 0 4 I . J 43.0 45 . 6 45. 6 4 a . 1 'iO . f> 4 8 . 1 45.6 45.6 45.6 45.6 ..... 18 * 4? . 6 48. 1 5 3. 1 5 7. H 6 1. 6 '1 1. 5 l 13 • 103. 94 . 2 4 0 7. 175. 16 5. 
I 19 * 1 ? (,. 211 . 22 3. 185 . 180 . 180 . 180 . 17 0 . 161. 165 . 152. 14 7. 
20 14 I. 13'1 . 14 3. 152. 165 . 17 0 . 156 . 139 . 111 . 123 . 116. 113. 
C> 21 106 . 106 . 103 . 100. 100. 100 . 9 7. 0 9 7. 0 9 4. 2 9 1. 5 9 1.5 88 . 8 
22• 'I I.'> '17 . 0 9 4.2 9'· · 2 94 . 2 9 1. 5 88 . 8 88 . 8 86.2 86.2 496 . 416 . 
23* 2 ? 'i . 18 ? . I tl5 . l~5 . 195 . 206 . 20 I. 2 12. 223 . 229 . 247. 2 4 1. 
24* I Y~ . IYv. 1 75. I Sf> • 157 . 15 2 . 62 1. 621 . 330 . 253. 223. 217. 
25 2 1 I . 22 3. 2 17 . ?I 7. ?06 . 20 l. 20 1. 190. 180. 180. 175. 17 5. E 
26* l "'U . 2 1? . 260 . l 'JO . 1>0 . 293. ? 41 . 2 12 . 195. 175. 175. 241. E 
27• 2 41. 2 12. 195. 1 70 . 161. 152. 135 . 120. 113 . 113 . 109 . 103. E 
?H l OU . 9 '.o "11 . 5 9 1. 5 88 . 8 88 . 8 86.2 B3 . 8 83.8 81 . 8 81.8 83.8 E 
2 '1 1 I . 2 77. 0 17.0 75.0 75.0 71. 8 70.4 68.9 75.0 8 I. 5 86.2 81.5 E 
10* 62!. 3S 1-.. .? 66. 206 . 7.0 1. 185 . 165. 147. 135. 131. 120 . 113. E 
• SPEC I AL »fJ I >H S 
5 1 ~2 .1/(d . ? 
1 ~ 21) 11'> . 0 l '> 10 / !)8. 8 
~ 014 ':> /1 06 . 0215/11"10 . 1115/291. 
l B 122 :) / H l . •, 123 '>/ll o . 1~1 0 /101. 19)0/475. 
1'1 0 500 / ;>(,I) . 
2 l. 2.? 1 ~ I ':Jl '~ . 
23 22V> f 7<d . 
24 ll ll·/1'>?. . l 5 10 /77Jl. 
26 0 74 ', /l H'> . 
? I iJ I 1t, / 7'> I. 
I () 0 11 'J / ' l'· . I 0? 10 / 6 46 . 
RIVFR GAGE DATA 
STA. 'lD. 34 RIO TD'lORO AT THE :ROSSING OF THF. SANTh BARBARA hGUASAY ROAD 
JULY 1969 
DISCHARGE I'll CFS 
DAY 0200 0 40 0 0600 0800 1000 1200 1400 1600 1800 2000 2200 7.400 
l l O<J . 106. l 0 3 . 100 . 100. 100. 97 .0 94 . 2 94 . 2 91.4 88.tl fl6.2 E 
2 HJ . !I 8 1.5 79.2 79.2 77 .o 97.0 100. 113. 116. 116. ll6. 123. E 
II j . 9 7. 0 88.8 83.8 81.5 79.2 79.2 73.4 73.4 77.0 79.2 81.5 E 
4* 81 • •j 79 . 2 79.2 83 . 8 91.4 88 . 8 86.2 8! . 5 91.4 113. 106. 100. 
5 97.0 88. 8 '11. 5 88 . 8 81 .5 79.2 75.0 73.4 75.0 79. 2 81.5 91.4 
6 103 . l OG . 97 . 0 9 1.4 86 . 2 83.8 79.2 73.4 70.4 68.9 67.5 67.5 
7 67 . '.1 6 7. 'j 68 . 9 70.4 70.4 70.4 68 . 9 6 7. 5 68.9 70.4 68.9 67.5 
Ci 66 . I 66 . I 66 . 1 67.5 67.5 67.5 67 .5 M I' M ~ .'I 
9 ~ M M ,, M M ~, M M M M M 
10 ,, '" M M M M M M " M M M ll* M M M ~ M M M 506. 322. 354. 346. 354. 
12* 71 0 . 562 . 815. 562 . 465. 371. 4'•5 . 4'35. 445. 398. 354. 338. E 
13* 23 CO . 1 o -ro . 9 71. 806 . a2l. 646. 621. 597. 585. 609. 573. 585. 
14* 63J . B2 1. ~35 . 806. 684. 573. 506· 2330 . 3470. 43 80 . 3590. 2 380. 
~~· zosu. 1690 . 1400. 2170 . 2890 . 2380. 177 0 . 
10 70. 621 · 496. 528. 380. 
16* 407. 5?8. 455. 4"i5. 426· 416. 363. 389. 171. 389 . 389. 322. 
17* IIZ O. '173 . 445. 723. 1!60. 646 . 39H . 307. 315. 279. 272. 253. 
11!* 241. 195. trl90 . I 340. 'l57. 71 o. 764. 989 . 75 0 . 621. 597. 4 65. ..... 19* 58 ') . 445. 445. 435. 416 • 16 3 . 286. 241 . 550. 646. 475. 445. ..... 20 34 1J • .l6 3. 346. 354 • 363. 380 . 300. 266. 260. 260. 251. 22 3. 
I 21 2? J. 2?9 . 7.29 . 235 . 235. 2 17. 20 I. 190. 190. 175. I 65. !56. _, 
_, 22 !5 6 . 16 l. 165. 156. 147. 15 2 . 15 ? . M M M M M _, 2 3* :'1 M M M M 152. 135. 131. 116. 116. 1 31 • !H. 
24* Ill>. 116 . II 6 . I 31 . 241. 235. 190. 175. 293. 318. 241. !95. 
25 18 '). 190 . I 75. !52. 139. 135. 1 1 6. 103. 94 .2 81!.1l 88 . 8 86 . 2 
26* H6 . 2 flh . 2 86.2 86 . 2 83.~ 88.tl 91.4 B8.H 260. 152. 175. 4!6. 
2 7• 11 90 . 12fJO . 1250. 435. 338. 363. IA900 . !360 0 . 6610. 3960. '3470. 3500. 
28 20?v · 1500 . ! 0 50. 895. 658. 646. 621. 5!7. 445. 389. 363. 346. 
29 30 0 . 786 . 2 72. 279. 260 . 247. 241 . 217. 201. 190. 2!7. !95. 
3U lti O. ! HO. !95. 190. !80. !80. 16 I. 152. 156. !52. 139. 127. 
31 1 3 ~ . 131. 131. 1'39. 135. 115. 123. 121. 121. 120. !09. 109. 
*S~EC!IIL l'll! N TS 
4 2030 /1 70 . 
II 142? 171 o . 
12 02 40 /71 FJ . 0415/52fl. 0500/!020. 1445/465. 
I j 002U /3 22 . 0110/3260 . 0845/1040 . 
14 021U /o.l41. 1720/l900. 1915/4710. 2040/4780. 
15 061~/!340. 0945/BZO . 1100/2330. 
16 0340 / 550 . 1500 /HO. 1655/426. 2100/426. 
I 7 O!OCI/1 1 ~ . 0255/l190. 
18 041U/ ~4"10. 1245/585. 1645/1210. 
19 0 11 5 / 601 . 1900/737. 
2"l 230 0 /1 <? . 
?4 0 7 1 '" I I 6 . 11 00 /241. 1900/380. 
26 161 () /t1>< . ,. 17 00/2 12 . 1745/?.66. 
77 00 4 '>/'i l)(> . 0130/465 . 0320 /597. 0430/1480. 121 5 1354. 2045/3650. 2115/4150. 2?2513230. 2320/3870. 
RIVER GAGE DATil 
~ TA. 'JO . 34 RIO TO'JDRO AT THE CROSSI'JG DF THE SANTA BARBARA AGUASAY ROAD 
AUGU ST 1969 
DI SCHARG E I N CFS 
DAY Ollld 0 400 0600 OBOO 1000 1200 1400 t6oo 1800 2000 2200 2400 
l 10 • • 10 ·1. 109. 10 9 . 109. 113. 123. 131. 127. 131. 161. 190. 
2* 42 6 . 506 . 445. 247. 229 . 2~5 . 229. 241. 235. 229. 241 . 229 . 
.l* 235. /4 1 • 241. 229. 223. 20 l. 170. 156. 165. 416. 272. 3680. 
4* 29~0. io1o. 910. 821. 778. 1>58. 6~3. 550. 346. 330 . 315. ~2 2 . 
5* 34(,. 338 . 115. 307 . 307. 29~. 260 . 229. 21>6 . 26D. 338. 3.l8. 
6 25J. ?35 . 223. 2"~5 . 229 . 201 . 195. 195 . 18 5. 190. lBO. 185. 
I* I 7 "> . 2 1 2 . 354. 407. ~oo. 260. 229 . 212. 2D6. 195. 185. 190. 
8* 185 . 20 1>. 21 7. 2 12. 223. 260. 229. 190. 315. 880. 1000. 562. 
9* 44!). 4 35 . 926 . 7 23. 550. 4 75. 189 . 307. 307. 272. 21>0 . 371. 
10* 4 3~ . }30 . 2 72. 272 . 717. 175. 135. 1 16. 106. 100. 106. 100. E 
ll {)(, . 2 PR . e 91.4 9 l. 4 81.5 81 . 5 71 . 4 68.9 67.5 67.5 63.2 68.9 
12* 10.l . 116. 91.4 97.0 7410. 6260. 5990. 4980. 3500 . 2780. 2130. 1 no. 
13* 1230 . ·~<;, 7. 737. 737. 880 . 5 73. 154. 485. 562. 416. 371. 380. 
14 1A'J. 1~9. 180. 371. 1"38. 315 . 32? . 445. 485. 407. 322. 279. 
1 5 25.J . 247 . 229. 2 17. 195. l 75. I 75. 161. 170. 165. 229. 212. 
16* 190 . 180 . 18 0 . 175. 266 . 435. 496. 1040 . 957 . 1120. 895 . 517. 
17 42(,. 445. 407. 407 . 189. 307. :ns . 307. 272. 247. 229. 22 3. 
18* 217. 10 l . U!O. 170. 170. 161. !52. 14 3. 170. 198. 300 . 2!:16. 
19* 26 0 . 1000 . 51 7 . 506. !!21 . 415. 445. HI. 38"1. B8. 322. 2 7 2 . 
20* 2R£.. 2?'l . 241. 215. 260. 2 2 3. l 70. 165 . 53"1. 435. 1500. 1340. 
71 646. 7 '! 7. 573 . 41l5. 506 . 445 . 363 . 272 . 272. 300. 300 . 300. 
22* 31 5 . 311. 3"18 . 2"1~. 772. 266 . "189 . 5 17. 307. 293. 122. 363. 
....... 2 3* 7?!. 597 . 562 . 539. 445. 398. 146. 300. 279 • 286. 346. 1440. ....... 24* 25 10 . 1230 . 1420 . 1110. 1120. 1000 . 77!:1 . 750. 684. 613. 585. 585 . 
I 2'>* 6 71. 57 I. 597 . 697 . 609 . 519. 865 . 621. 528. 57.8. 562 . 1270. _.. _.. 26* 684. 11 90 . 6 46. 633 . 455. 416. 18"1 . ~54. 315. 293 . 260. 741. 
N 27 22'1 . 2 1"1. 2 0 l. 190. lAO. 18 5. 1HO. 170. 175. 165. 156. 152. 
28* Lid. l 70 . l 7:.. 185. ?06. 206. 206 . 279. 20 l. 1910 . 1110. 15?0. 
29* 6'J80 . 5'120 . 2710 . 2430 . 1870. 1420. 1540. 95 7. 941 . 821 . 737. 6 97 . 
30 72 !. 6H4 . 485. 465. 455. 416 . 426. 455 . 445 . 407. 380. 371. 
31 4?o. I 1!J . 300. 2 79. 266. 235. 206 . 217. 190. 206. 212. ?06. 
*SP LC IAL P/J 1'·11 S 
2 O~OUI':>U . 
3 ? 31'>1 21·6 . 
4 050 0 16?20 . 
'> 2 14 U I 11, 3 . 
l )f.J'l '> I t .. ? 6 . 0 73 0 /354. 
l:l 114 '>1247. 19501247. 2050112 70. 
' I ll50UI'•1 ') . 062011000. 
10 0 15\) 14'> 5 . 
12 033:.1 11 / 3. 0'12:. /7990 . 
ll 0'-IJO IJI O. 
16 0>14 ) I 1! 6:) . 1615/1160. l8451H65. 2045/895. 2 115/1040. 
18 1930 141 6 . 
19 O' OU/?51 . o n o l~61. 0"100/1020. 
2 0 ! 5()(J/ I to I. 2 1001407. 224012030 . 
n \)~00 1 44'> . 
2l 2 1 ' t: I I 4 ~ \l . 
24 OO?'•I I.l~ O . 0 15 0 1 2590 . 0900 1R95. 
25 O';UU I ;-, ,) . 
26 07/UII> 17 . 
2H I~ Odl'• h . L d~O I IR S . 1945 122 00 . 73151850. 
79 021',/ / o \ :.J . 14 ~:) 1 164 0 . 
RIVER GAGE DATA 
STA. '10 . 34 Rln TO~ORO 4T THE ~ROS~ I ~G OF THE SA NTA BARBARA AGUASAY ROAD 
SEPTE~!FIER 1969 
DI SC HARGE IN CFS 
DAY 0200 0400 0600 Of!OO 10 00 12 00 14 00 1600 l!lOO 2000 2200 2 40 0 
I* 19 0 . 20 1. 20 I. 195. 201. 190 . 20 l. 76 0 . 286. 27 2. 279. 585. 
2* I ~O V . 77 H . 198. ~9l , 266 . 465. 416. 74 1. 223. 286 . 122. l 0 7. 
3 261 .- . 24 1. 229 . 253 . 2 12 . 20 1. I 90. 170. 165. 170. 170. 152. 
4 15 6 . 16~ . 1 70 . 170 . 161. 152. 11>1. 156. 147. 1 3'~ . ll9. 14 3. 
5 14 7. 147. I V1. 139. 11 9 . 11 9 . 115. 165. 15 2 . Ill. 116. 116. 
6 121 . 12 3 . 143. 161. 156. 11>1. 152. 14 7. 161. 156. 135. 12 3. 
7 120 . 11 6 . II l. 120. 120. 14 7. ?66 . 260 . 229. 206. 175. 161. 
8* 16 ') . 161 . 14 7. 141. 1 3 '). 14 7. 45 5 . 821. 562. 380. 346. 122. 
9 3 ZZ . 330 . 300 . ?79 . 260 . 2 4 7. 235 . 2?9. ll?. 217. 20 I. 190. 
10 I H::> . 18 0 . 1ti5. lA O. 175. 110 . 1 52 . 14 7. 13 5. 135. 12 3. 120 . 
11* 11 6 . 120 . 1n. 121. 120. 1 2 ~. 1? 7. I 35. 180 . 2 66. 926 . 737. 
12* 63~ . 4 7 '> . 5 17. 496 . 389 . ;>86 . 253 . 260 . 241. 206. 180. 156. 
I 3 15 2 . 13'1 . 139 . l "35 . I 31. I H. I H. 127. 13 1 • 123. 123. 12 3. 
14 121 · 12 () . 12 3. 1?0. 120. 1 ~0 . 1?3 . 120 . 120 . 1 16 . 120. 116. 
l? 10(> . 106 . 106. 106. 10 3. 106. 100 . 100 . 10 0 . 91.5 94 . 2 97.0 
16 I 0 l. 106 . 10 6. 1 I 3. 116. 116. I I 3 . 116. 116. 111. 116. 116 • ..... 17 121! . 1 <;2 . 161. 152. 143. 1 39 . 11'1. 135. 131 • 135. 131. I 11. ..... 
I 18 1 3 l. l ll. I 3 1. 13 5. 119. 143. 143. 135. 131. 131. 131. 1 11 . 
1 9 I H . 152 . 156 . 152 . 147. 14 3. I 35. 127. 12 0 . 116. 109 . 106 . 
w 20 10 ' · 10L 100. 10 1. 103. 100 . 100. 9 7.0 91 .4 88.8 AB.B 8!! . 8 21 IJ(, . / 86 . 2 88 . 8 9 1.4 91 .4 91 . 4 9 1 . 4 RB.tl 86 . 2 83 . <:! 81 .5 '!I . 5 
22 ~ 1. 5 A I.<; 81 . 5 83.8 83.8 83.8 83 . 8 8 3.8 81.8 83.!:! 83 . 8 B3 . d 
23• H> . H 8 l. H tl3 . A 81.8 86.2 86 . 2 86 . ? 170. IOl. 91.4 88.8 A6.2 
2 4* 7 7 rl . 1140 . 4850 . 2840 . 3960 . 12 200 . 115 00 . 7120. 526:1. 3930. 23RO . 2 15 0 . 
25• ?DO ll . 1 ~40 . 11,40 . 1870. I 730. 1560 . 2 350. 2640 . 1690. 1280. 1070. 9 10 . 
2b t16 ~~ . 717. 6'>tl . 658. 597. 539 . 496. 465. 416. 189. 1fl9. 371. 
ll 1& l . 31fl . B8. 330 . 322. 300 . 100. 293. 279. 272 . 266. 266. 
2B 7.1J<J . 160 . 2 53. 260 . 260 . 25 3. 247 . 24 7. 2 41. 235. 235. 229. 
2'1* 2?. -I. zn . 723 . 229 . 235. 24 l. HI. 315. 260. 229 . 223. 206 . 
10* ?()1,. 19 5 . 1'}5. 206 . 195. 190. 185. 212· 223 . 217. 206. 1 ~5 . 
*~PrL!AI ''d I 'ITS 
l lli 'J/L/ 1 , 141 0 /1 '1? . 
L 00 "\() / \ '>.'ll . 0 11 0 /1140. 0900 /11 5 . 1030/ 260 . 1300/496 . 1740/lRO. 
H 1 I O'J I l 3 I. 1530/ 9 10-
II ll'nl ' lf 1 . 2 310 /658. 
1 2 0 I O,l / AI)> . 
23 151h /11( • • l 154 ?/lt!O. 
?4 Ol 'i \l / d 6 . ? ON0 /1 2';0 . 0320 /'J26. 0530/6140. 0830/2380. 1245/15300 . 
2'> 0 I 0 1>/ 1'i '•0 . 0500 /lA70. 077.0 /2170. 1315/1360. 1440/3000 . 
2'J lJ 7"!'•/ ? I 7. 1 4?0 /JA~. 
1 0 14'· ">I / 1i \ . 1 ~>?0 /1'1 0 . 
RIVER GAGE DATA 
STA. '\in. "34 RIO TO~CRO AT THE CROSSING nF THE SANTA BARBA RA AGUA 5AY ROAD 
MEA'\i DAILY DISCHARGE IN CFS 
1969 
DAY APRIL MAY JUNE JULY AUGUST SEPT E~ BER 
1 42.5 65.7 98.9 121. 240. 
2 40.7 59.0 97.0 29?.. 484. 
3 45.fl 5~.1 85.4 287. 209. 
4 50.'> 66.7 89.7 1020. 156. 
5 53.4 66.3 84.1 300. 140. 
6 51.8 62.5 82. '} 2 1 5. 145. 
7 51.1 80.6 68.9 244. 168. 
A 61.0 264. M 347. 316. 
q 70.1 159. \1 475. 258. 
10 79.4 91.2 ~ ?05. 16 1 • 
1 1 &1.7 6 7. 5 M 79.1 233. 
12 57.7 55.2 510. 2980. 371. 
....... l 3 55.6 48.0 ....... 902. 716. 134. 
I 14 56.6 39.4 1780. 374. 120. 
_., l 5 59.4 30.9 1'>90. 207. 102. 
16 58.9 45.2 421. 571. 112. 
l 7 M 45.7 56 7. 359. l3R. 
18 \1 M 119. <) 11. 211. 134. 
1 (} . 45.6 r~ 179. 457. 467. 134. 
20 47.6 M 142. 320. 42 7. 98.1 
2 1 48.9 4A.O 99.0 208. 505. 87.7 
22 45.9 58.9 140. M 192. 83.1 
r~ 45.6 E 54.8 225. M 488. 93. 1 
24 45.6 E 52.8 269. 199. 1060. 4940. 
25 48.0 E 57.0 201. 136. 642. 1750. 
26 48. 1 E 59.'> 2 2 3. 130. 506. ') 77. 
27 '>0.5 E 53.0 156. 4320. 188. 311. 
28 49.1 47.2 89.6 937. 454. 250. 
29 43.0 56.5 76.6 249. 2"~00. 251. 
30 42.6 95.? 208. 170. 491. 204. 
31 72.9 127. 264. 
RIVER GAGE DATA 
NAME: Sta. No. 35 R{o Guanipa at the Crossing of the Matur{n-
Temblador Road. 
LOCATION: Longitude 63° 07.4' W, latitude 09° 35.0' N. Approximately 
18.8 km SSE of Matur{n. 
DRAINAGE AREA: 1622 sq mi (from topographic map). 
GAGE: Stevens Type A35 metric water level recorder in standard M.O.P . 
shelter, on left bank downstream of bridge; installed and 
maintained by M.O.P. 
RECORDS AVAILABLE: June 5, 1969 through September 30, 1969. 
REMARKS: Record is fair to good. 
CODING: M signifies missing data; E s i gnifies estimated data. 
AeJT...i...al._ v-<.ew o6 the R~o Gu.a.I'Upa. at the CJto<>.~>-<.rtg o6 the Ma.tunln-Temb.f.a.doJt. 
Jt.Oa.d. The A35 Jt.ec.oJt.deJt. -W art the .f.e6t ba.rtk o6 the Jt..{.veJt. dow11.1.>tlt.eam o6 
the bJt..{.dge a.rtd u.p.t>tlt.eam o6 the e.f.eva.ted p-<.pe.Urte CJto.t>.t>-<.rtg. The d-<.Jt.ec.tiort 
o6 Jt..{.veJt. 6.f.ow -W 6Jtom Jt..{.ght to .f.e6t art the photogJt.a.ph . 
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SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 
STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATU RIN -TE MB LADOR ROAD 
Num-
ber 
Mean Outside Per- Meas. Gage 
Meas. Velo- Gage Dis- Shift cent Sec- Height Water 
No. Date Made by Width Area city Height charge Adj. Di ff . Method tions Change Time Temp. 
ft sq ft fps ft cfs ft ft hr OF 
1 May 14 Santaella 165 . 161. 1. 73 4.33 278. 0 +5.3 Wadi ng 29 +.03 0.7 82 
2 27 Santos 171. 156 . 1. 58 4. 30 246. 0 -3.6 Wad ing 28 0 0.7 80 
3 June 11 Santaella 174. 24g, 1.68 4.92 4lg, 0 -10.9 Wading 24 0 0.5 84 
4 21 Romero 179. 22g, 1. 78 4.64 407. 0 +11. 5 Wading 27 0 0.7 83 
5 24 Romero 173. 262. 2.05 5.02 538. 0 +4 .9 Wading 26 0 0.7 81 
6 30 Santae 11 a 174. 227. 1. 76 4.82 399. 0 -7.4 Wading 27 0 0.7 85 
7 July 15 Santae 11 a 1 ?2. 708. 3.43 7.58 2430. 0 +0. 8 Bridge 27 -.46 1.4 78 
8 19 Rome ro 174. 461. 2.45 6. 30 11 30. 0 -6.5 Bridge 23 - .03 1.1 83 
9 21 Tirado 175 . 406 . 2.23 6.05 906. 0 -12.2 Bridge 24 0 1.0 87 
10 27 Santaella 172. 404. 2.20 5.84 890. 0 -1.6 Bridge 27 +.03 1.1 78 
11 29 Santos 16g, 535 . 2.47 6.40 1320 . 0 +2 .S 23 -.03 1.4 85 
12 31 Santos 169. 451. 2.20 6.04 994. 0 -3.0 Bridge 23 -.03 1. 3 84 
13 Aug. 6 Romero 168. 4S4. 2.42 6.04 1100. 0 +7 .2 22 0 0.7 
14 13 Santos 178. 823. 3.23 7.94 2660. 0 -0.7 Bridge 2S -.lS 1.2 80 
lS 14 Santos 170. 561. 2.60 6.56 1460. 0 +2.2 Bri dge 24 -.03 0.8 80 
16 Sept. 12 Tirado 174. 410. 2.27 s.g l g3o. 0 -l.S Wadi ng 23 0 1.0 
17 16 Romero 182. 341. 1.98 S.41 674. 0 -1.9 Wadi ng 23 0 0.7 
RATING TABLE 
FOR 
STA. NO. 3S RIO GUANIPA AT THE CROSSING OF THE MATURI N-TEMBLADOR ROAD 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge rleight Charge 
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs 
4.00 s.oo S04. 6.00 999. 7.00 1874. 8.00 272S. 9.00 3471 . 
. 10 . 10 S47 . . 10 1064. .1 0 1979. .10 2799. .10 3S41 . 
.20 .20 S91. . 20 1134. .20 2079. .20 2875. .20 3610 . 
.30 25S. . 30 636 . . 30 1209. .30 2174. . 30 2953. . 30 3678 . 
. 40 28S. . 40 682 . . 40 1289. .40 2264 . .40 3030. .40 3745 . 
. so 318. . so 729 . . 50 1374. .so 2349 . .50 3106. . 50 
. 60 3Sl. . 60 777 . . 60 1464 . .60 2429 . .60 3181. .60 
.70 387. . 70 828. .70 1S59. .70 2506 . . 70 3255. . 70 
. 80 423 . . 80 882 . .80 165g, . 80 2580. . 80 3328. .80 
.90 462. . 90 939. .90 1764. .90 2653 . .90 3400. .90 
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RIVER GAGE DIITA 
S TA. NJ. 35 RIO GUA~IPA AT THE C~OSSI~~ OF THE MATUR I N-TEMBL AOO~ ROAO 
JU~f- 1969 
DISCHAR GE l'l CFS 
UAY O<'OU 0 40 0 0&00 0800 1000 1200 1400 1&00 1800 2000 2200 2 400 
5 1·: I' I' M M M ~ " 308. 315 . 315. 305 . &* 29tl . Z'ld . ~05. 3 11 . 318 . 32 5 . 334 . 321 . 315. 31 e. 334. 338 . 
7 331 . "325. 318. 315. 311 . 311. 311. ·He. 325. 334. 355. 37 2. 
8"' l7& . 380 . 183 . 383 . 387. 394 . 405. 412 . 408. 405. 47.7. &18. 
'1* 65 1•. 6 13 . 543 . 48 7. 458. 44&. 450. 458. 470. 483. 483. 4 8 3 . 
10 4 7'•. '• 79 . '• 9 1 . 504. 525 . 543 . 5&4 . 573 . 58 2 . 582 . 582. 578. 
11 5 & '-1. 55& . 518 . 525 . 508. 4'15. 4 74. 470. 458. 454 . 446. 4~8. 
12 4)4 . 4 2 7. 419 . 416. 408. 401. 394 . 394. 391. 383. 380. 37&. 
1} 37.!. 36' . 369 . 365 . 358. 351 . 348 . 344. 341. 338. 338 . 314 . 
14 111. 1) 1. 128 . 325. 121. 118. 315 . 311 . 308. 308. 308 . 108. 
1~ 30 fl . 308 . 308 . 305 . 301. 298 . 298 . ?9<; . 291. 291. 291. 291. 
1& 29 I. ?9 1. ?91 . 288 . 285 . 285. 285 . 285 . 282. 2H2. 282 . 282. 
....... 17 ze 5. 2A? . 282 . 282 . ?82. ?79. 279 . 2 76. 276 . 276 . 276. 279. ....... 1H 27& . 27&. 276 . 279 . n& . 2 7'1. ? 88 . 285. 285. 282 . 279 . 2H2 . 
I 19 2t!l . ?A~ . 785 . 282. 282 . 2R2. 285 . ?H5. 288 . 298 . 318. 419. 
20* 46 ? . 44 2 . 416. 401. 401. 412 . 41&. 412. 398. 387. 383. 183. 
-.....! 2 1 l7t.. 172. 17& . 37&. 372. 362 . 365. 372 . 376. 376. 37&. 376. 
22 311 . 36 '1 . 369 . 365 . 3&5 . 3&2. 358 . 358 . 155. 351. 348. 348. 
23 14 r! . 344 . 344 . 344. 344. 344. 34 1. 341. 355. 355. 351. 351. 
?4* 3'!~ . 504 . 543 . 538. 517. 51 3 . 517. 538. 564. 591. &04. &18. 
2~* &Z I. &27. 627 . 618 . 613 . 604. 600. 641 . 720. 738 . 701. 654. 
26 6lrs . 600 . 595. &00 . &04 . 609 . &13 . &22 . &18 . &13. &13. 609. 
21 604 . 600 . 604 . 613. 6?7. &41 . 654 . 654. &45. &2 7. &04. 587. 
2ll 57J . ~bll . 582. 591. 591. 587. 5 73. 564 . 551 . 543 . 530. 521 . 
2 '1 5P . ~OO:l . 500 . 49'). 491. 483. 479. 4 74. 483. 474. 4&&. 4&2. 
3() 45>1 . 454. 446 . 442. 434. 4 34 . 434. 431. 431. 431. 427. 4 2 3. 
*SP~CIIIL r n !'JT S 
(> 1 24~ / 32'> . 131 5/34 1. 
8 1'100/4C'i . 
'I 0 131!/&'>4 . 
20 0'!30 /3 90 . 
24 Ot>40/547 . 1130/508. 
25 ·] 32 0 /60 0 . 1 'JOO/ 738. 
RIVF.I{ GAGE OATh 
s r A. NO . 35 1{[ 0 GUAN !PA AT THE CI{OS S ! NG r F THE MATUR!N-TEMBLADOR RnAO 
JULY 1969 
DIS CHARGE I 'J CF S 
DAY 020() 0 400 0600 0800 1000 1200 14 00 1600 1800 2000 2200 ?400 
I* 4ll. 4'1~ . 6 13. 631 . 1>00. ~ 7 3 . 547. 538. 530. 517. 504 . 48 7. 
2 4 7 t'f . 45~ . 4 ~4 . '•46 . 441>. 442. 418. 4 i4. 414. 446. 458. 450. 
-1 41 I . '•19. '• 19 . 416. 412. 408. 40 8 . 405 . 408 . 4!6. 419. 416. 
4 4 !2 . 412 . 412. 417.. 412 . 408. 4 08 . 40 5. 398 . 394 . 391. 391. 
'> \ 8 7. 1fn . 383. 381 . 383. 383 . 380. H6 . 376. 376. 383. 387 . 
6 3'1 1 . V1t.,. 40 l. 408. 408. 408 . 412 . 408. 405. 408. 412. 416. 
7 41 1> . 416 . 1tl9. 473. 434. 431. 4 34. 4 31. 419 . 416. 412. 4 08 . 
8 \ 'IJ . 19!l . 191. 38 7. 383 . 37? . 317. 369 . 369. 365. 365. 365. 
'I 16 2 . 1 t> 7 . 362. 362 . 362. M 167. 362. 358. 358. 358. 358. 
10 3 5 f~ . 31> ? . 362 . 362. 362 . 362 . 1 58 . 355. 355. 355. 355. 155. 
ll 35 ~ - 15 5 . 158 . 365. 372. 380 . 180 . 3'1 l. 405. 387. 372. 394. 
12* 517 . 604 . 1>6 3 . I>R7· 743. 8 19 . 645 . 715 . 622. 573 . 1>87 . 95 7. 
l J* 9H l. 10'•· 797. 720. 654. b27 . 1>22. 80 7. 1450 . 1480. 1350 . 11 9 0. 
14 ! OAU . 10 4 0 . 199. 95 1. 9 !0. 89 3. ~93. 888 . 871 . 844. 833 . 913. 
15* l :J5 0 . 1 700 . iO 10. 3200. 2590 • 2130. 1 -:no . l 770. 1660. 165 0 . 2160 . 2320. ...... 16 22/J . 1 '< 5 0 . 16 70 . 1750 • 1310 . 12 00 . 115 0 . 11 20 . lOBO. 1040. 987. 904. ...... 1 7 '1 7. I • 'Il l. 933 . 939 . 9 45. 939 . 939 . 945 . 9 45. 975 . 1150. 1270. I 
---' lA* 12& ,) . l l'IO . 13 80 . 1370. 1290. 11 60 . I 080 . 1030 . 1130 . 19HO. 2160 . 2100. 
---' 19 ! 910 . 1 12(; . 1660 . 1700. 1680. 1500. 134 0 . 12 20 . 1180. 1150. 1130. Ill o. 
CX> 2U 11 0\J . ! 0 7 0 . 10 60. 1040 . 10 40. 10 4 0 . 10 30. 1060. 1150. 1180. l 160. 1110. 
71 105\J . 1020 . 10 10. 1010. 1020 . 1070 . 1020. 10!0. 999. 981. 963. 95!. 
22 'ltd . '15 1. 9 57. 95 7. 957 . 95 !. 945 . '139 . 939. 933. 922. 9!6. 
23 89'1 . d<J l. 893 . 893 . 888. 8 76 . 8 76. 87 !. 882. 939. 981. 981. 
24 9 4 ~ . '122 . J04. 8 76. 876. 855 . A 55. 849 . 849. 844. 833 . 8 33. 
25 A 3 I. '13 3 . 8 3 3. 839 . 844 . 8 4'1. 8 76 . 893. 904. 92;> . 939. 939. 
26 927 . '!0 4. d 99. 888 . 888 . 888 . 888 . 888 . 882. 888 . 876 . 876 . 
27* tl7 1. u 7 1. fl76. 876 . 8 93. '!B . '18 1. 98! . 968. 1490. 3520. 3700. 
28* 362u . 113 0 . 3050. 2900 . 2860. 2810 . 2660. 2460 . 2320. 2080 . !930. 1750. 
29 1630 . ! 5 1 0 . !450. 1400. 1370. 11!0 . 1270 . 1220. 1190. 1160. 1160. 114 0 . 
30 l! 6U . 1 160 . 1160. 1160. 1160. 1160. 1160. 1140. 1130. Ill 0. 1090. 1090. 
31 1 Ud :J . ! 060 . 10 60 . 1040. 1040. 101 o. '193. 968 . 945. 922. 922. 9 10 . 
* SPEC IIIL ,.> fl l 'HS 
l 0 13 1) / b l l. 
12 127 :) / 844. 
l 3 0 1 70 / ')H I. l <J2') / 1500. 
15 o·l4 ~/ tt uo . 0630 13080 . l '130/1620 . 2325/2330. 
ltl 0 7 2 '>1 1 1'10 . 17 00 /1 020 . 
2 7 23 1 ~ / .li .!O . 
?l:l O'l I 'd /'i '>fl . 11 00 /?d'IO. 
RIVER GAGE DATA 
STA. 111 ::1 . 35 ~1 0 SUAIIII~A AT THE CROSSING OF THE MATURIIII-TEMBLADOR ROAD 
AUGUST 19b9 
DISCHA~GE 1111 CFS 
DAY 0200 0 40 0 0600 0800 !ODD 1200 1400 1600 1800 2000 2200 240 0 
1 R71> . 84'1 . Rl2 . BD?.. 7B 7. 7B2. 762. 743. 715. 705 . 691. 6B 7. 
2* b 8 7 . 1365 . I 140. 1090. 975 . 855 . 777. 705. b68. 650. 641. 6 73. 
·~· 7b 2 . 8 6 5 . 9 04 . 9 0 4. 888 . 
!!49. 823. Fl2 . 777. 758. 753. 74 8. 
4 74 b . 7 5 '1. 758. 758 . 7b2. 748. 1950. 2310 . 2 16 0 . 1 '130. 1670 . 14HD. 
5 134 () . 126 0 . 1210. 1190 . LL 60 . Ll3D. LOBO . L040. LDlO. 987 . 981. 981. 
b 9 o d . 96 B. 9fll . 9'1'1. LD30. 1030. L010. 1020. LOLO. 999. 999 . 10 20. 
7 L0 40 . L0 60 . LOBO. 101!0. L090. 1090. 1080. LLlO. L090. LObO. lObO. 1090. 
8 L0 9Ll . L0 90 . lL 00 . LL40 . LLbO. Ll50. LLL 0 . LLOO. 1100. 1090. lOBO. lObO. 
9* L0 70 . L090. l Ll 0. ILLO. 111 o. 11 1 o . LHO. 1600. 1570. 1410. 1290 . 1270. 
10* l 2'l D. 136 0 . 1340. 12~0 . 1190. 1160. 1100. L060. 1050. 1020. 1010. 999 . 
LL LOl O. L0 20 . LOLO. 993 . 9b8 . 963 . 945. '12 7. 916. 899. 888. 871. 
12* ob •J . M55. A49. B44. 839. o39. 8 44. B44. 84'1 . 2940. 1bl0 . 3620 . 
1 1 34L O. 2 '18 0 . 2 B50 . 2680. ?490 . 2150. 2 19 0 . 2050 . 1900. 1720. L6 70. 1720. 
14 L 73 0 . Lb B<l . l'i<;O. L440. 1400. 139 0 . L340. 1320. 1290. L25 0 . L240. 1230. 
15 12 50 . 125 0 . 12b0. 12b0. 12b0. 1290. 1'14 0 . L'lbO. L350. 1310. 12b0. 1270. 
Lb l l 90 . Llb O. llbO. llbO. llbO. LlbO. llbO. llbO. llbO. llbO. llbO. llbO. 
....... 17 Ll4 0 • L13 0 . LL 30. Ll4D. l3bD. LbBO. L750. Lb~D. L530. L430. L320. L250. ....... LB L2 20 . L/30 . 1230. LZ"lO . L730. L2 30. LZZ O. L220 . 1210. LL9D. 1L90. LL90. 
I L9* 1220 . 177 0 . L150. L4 9 0. Lb20. lblO. L51 0 . L470. L450. 1490. 1550 . Lb90. _, 
20 I B 3fJ . 19 30 . L9 70 . L9 30. l8b0. L79 0 . L7b0. L740. 171 0 . L700. 1710. L7DO. _, 
1.0 ?I* l / O:J . L 720. L720. 17 50. L800. 202 0 . 2 490. 2510 . 24b0. 2lf!O. 2320 . 2300. 
22 21 10 . 2 3"\ :J . 7"\1 0 . 2 380. 2390. 2400 . 24 30. 24LO. 2390 . 2 380. 2400. 7400. 
23 241 0 . ? 4 'l U. 2440 . 2 500 . ?510 . 24b0 . 7.4LO . 2330 . E 22bO. E 22b 0 . E l3LO. E 2 360. E 
24 2 J9 U. t: I J 9U . c 2 350 . 2 290 . E 2260. E 2190 . E 2020. E 1720 . F 1670. E L750. t: 18 70. t: 2000 . t: 
2~ ?IO U. l ?1 80 . f 2270. E 2360 . E 2390 . E 2410. E nso. E 22b0. f 2190 . F 2000. F L9,0. I: 1900. E 
?6* I HHU . ~ LA 70 . 1: U!70 . E LB60. L820. 1790 . 1 no. 1650. 1660. L760. L930. L9 20. 
2' l7 'lu . L&R .J . 16 LO. 1520. L480. 1430. L180. 1370. l3b0. L330. 1290. 12 60 . 
2ll• L2 1 U. L??O . L210. 1210. 1200. 1190. 1190. 1L90. 1140. 1L20. Lll 0. L1 00 . 
29* I O'Iu . ! ORO . 1070. L060. L750. 3240 . 3150 . 2830. 2540 . 2360. 2330. 2270. 
30* 222U . ?1 00 . 1'170. IR50 . 1720. lb50. 1560. lb50. 1490 . 1390. 1340. 12 9 0 . 
ll l 26 0 . l ?I>D . 1240. 1240. 1260. 1250. 1240. 1230. 1210. 1220. 1210. 1210. 
* >P t: CI AL Plll ·H S 
2 06 30 / ll '>0 . 
3 0 710 / '1 l f ) . 
9 l 6 ?r; I 11, l 0 . 
10 0 41 5 /IJ/ 0 , 
12 l 90J / fi 4 '•· lJOO/l630 . 
19 ll Ou llo> o . 
2 1 1~ 00 /? 5 '+0 , 
2o l7 0 ll /lh~(J. 22 15 /L <JJ O. 
2H 110 .J / I l '> <l . 
?'I t ulu /3 ? r.n . LLL ,J/H7 0 . 124513260. 
3 0 151Li lll> / () . 
RIVER GAGE DATA 
STA. '11 0 . 3'> RIO G U~ N IPA AT TH E CRJSSIN G OF THE ~ATURIN- T E MBLAOO R ROAD 
SEPTn•AER 19 6'1 
DIS CHAR GE I 'll CFS 
DAY 0 /0 U 0 400 0600 0~00 1000 12 0 0 14 0 0 16 00 18 00 200 0 2200 740 0 
l 122 l• . 125 0 . 12 60 . 1260 . 12 30 . 12~ 0 . 121 0 . 12 20 . 1210. 11 9 0 . 1190. 1210. 
2 l ? 10 . 1260 . 12 60 . 12 40 . 123 0 . 1210. 121 0 . 126 0 . 1750. 2000 . 1900 . 1700. 
. H l '>'> U. 14 ~0 . 1400 • 144 0 . 1410. 1500. 14') 0 . 1110. 135 0 . 1310. 1310. 1290 . 
4 12 7U. ll 6 0 . 1250 . 125 0 . 1240 . 1210. 1720 . 1220. 1210. 11 90. 1160. 11 30 . 
5 lli U. 111 0 . 11 00. 10 90 . LOBO. l 060 . 10 60 . 10 30 . 1010. 999 . 987 . 9>1 1. 
6 'lid . '16 j . 9 5 1. 9 39 . 939 . 933 . 9 27 . 92 7. 92Z . 922 . 916 . 904 . 
7 8 '1"1 . 9 10 . 9 22. '145 . 963. '18 1. 'lfl l. '187 . 999 . 1010. 10 30. 104 0 . 
8 l 0 4 J . 1020 . 10 20 . 101 0 . 10 lQ. 10 l o. 1050 . 1 11 0 . 116 0 . 1190. 1190. 12 50 . 
9* 12'10 . 130 0 . 1290 . 1 34 0 . 1560 . 1660 . 1')50. 14?0 . 131 0 . 1210. 1170. 11 60 . 
10 11 6 0 . 11 8 0 . 11 60 . 1160. 1130. 111 0 . 111 0 . 1090 . 1080. 1090. 1080. 1070. 
II 10 60 . 106 0 . l ObO . 1060. 10'.>0. 1060. 10 60 . 1060 . 104 0 . 1020. 1020. 10 I 0 . 
12* '-l4 9 . 1 9 1 . 98 7. 9(11. 968 . 963 . 9 7 5 . 95 7. 1150 . 1390. 1370. 126 0 . 
1 J 11& U. 1120 . 1090 . l OdO . 1070. 10 4 0 . 10 2 0 . '1-13 . 98 1. 961. 957. 919. 
14 9 ! 0 . '10 4 . 8 88 . 865 . fl49 . f\ 49. A 39 . 8 28 . BIZ . 797. 782. 77 2. 
...... I~ 7(, ( . 7') ~. 74 8 . 748. 743. 138. 734 . 720 . 720. 71 0 . 705. 705 . ...... 16 6 9 l . 68 7. 6B 7. 687. 69 1. 6'l l. 6'1 1. 70 I. 7 05 . 705. 70 1. 70 I. 
I 1 7 70 ~_.> . 710. 715. 1?0 . 724. 72 9 . 714. 714 . 72 9 . 729. 714. 734. __, 
18 734. 714 . 734. 73A. 741!. 1'; 3. 75 8 . 767. 767. 76 7. 762. 762. 
N 
C> 19 7 5rl . 75 9 . 758. 753. 753. 75 (1 . 7 50 . 758 . 75 8 . 753. 748. 7l4. 
20 71 4 . 714 . 724. 710. 705 . 701. 101. 6A 7. 677. 661 . 659 . 650 . 
21• 6 4 'J . 600 . 5 95 . "> '7 I • 587 . 582 . 56 0 . 556 . 55 1. 543 . 5 3A . 530 . 
22 5 1 ? . 525 . 521 . 517 . <; 1 7. 513 · 511 . 511 . 513. 51 3 . 511 . 51 3. 
23• 5 1 ~ . ~ 11. 47 4. 470. 470. 470. 466. 466 . 466. 466. 466. 462. 
24* 4o L. '• 62 . 4&2 . 458. 4 58. 458. 458 . 45A. 1520. 3600. 36RO . 3790. 
25 '16 7J . 3 7~0 . 2910 . 2700 . 2490 . ?320 . 2 170. 2010 . 1850. 1630. 1500. 1410. 
7&* 11 6U . 111 0 · 1310. 1540. 1590. 1450. 1290. 1160. 1040. 993 . 963 . 939. 
2 7 'li t . 90 4 . 893 . 871. 1349 . A 33 . 1312. I'll . 762. 748. 729. 71 o. 
2H 6 -~ '· 1>82 . 6 7 3. 663 . 659. 641 . 611 . 62 7. 618. 613 . 604 . 595. 
2 'i ~HI. . 587 . 5 73 . 569 . 569. 560 . 556 . 551 . 547. 551. 551 . 54 7. 
30 ., 3 ·J . ') 14 . ">34 . 534. 525 . 52 5. 517 • 525 . 543. 564 . 569 . 5">6. 
• •;J.> t-C I AL l'o l i 'H S 
I U62 ll /14 00 . 
'i 0 7l 'J il 2-l0 . 
u 2 100 / 1'!1 0 . 
?1 0 14 J / &'ol. 
73 0 4 3u / ',IJ . 
24 171 ~ / t, r, ~ . 
2& C'> O ~J / I? HJ . O'l20 / 160 0 . 
KIVER GAf,E DATA 
STA. '\10. 15 ~IO GlJ ;\'JIPA AT THE CROSSING OF THE MATURI!\j-TE~BLADOR RUAO 
MtA~ DA ILY DISCHA~GE I~ CFS 
1969 
DAY JUN E JULY AUGUST SEPTOH3ER 
1 517. 111. 1220. 
2 4 51. 812. 1420. 
1 41 7. 814. 1430. 
4 406. 1310. 1?.30. 
5 M 382. 1140. 1060. 
6 H 7. 405. 1000. 937. 
7 126. 422. 1070. 967. 
8 404. 380. 1110. 10AO. 
9 502. ~ 1240. 1360. 
10 536. 359. 1170. 1120. 
1 1 500. 375. 957. 1050. 
12 405. 665. 1330. 1070. ....... n 154. 950. 2410. 1050. ....... 
I 14 119. 94 5. 1420. 849. ___. 
N 15 299. 2020. 1290. 736. 
16 286. 1420. 1170. 695. 
17 280. 974. 1170. 7 2 3. 
1~ 280. 1390. 1220. 751. 
19 295. 1490. 1460. 755. 
20 407. 1090. 1800. 700. 
21 173. 1010. 2080. 580. 
22 361. 946. 2380. 517. 
23 347. 904. 2190. E 478. 
24 526. 876. 2090. E 1180. 
25 646. 871. 2190. E ?420. 
26 613. 894. lFJl 0. 1270. 
21 623. 1 300. 1490. 829. 
28 568. 2730. 1180. 647. 
29 489. 1350. 2060. 564. 
30 419. 1140. 1730. 51B. 
31 1000. 1240. 
RIVER GAGE DATA 
NAME: Sta. No. 41 R{o Mapirito at the Crossing of the Matur{n-
Temblador Road. 
LOCATION: Longitude 630 08.2 1 W, latitude ago 36.8 1 N. Approximately 
15.3 km SSE of Matur1n, at Balneario Mapirito. 
DRAINAGE AREA: 193 sq mi (from topographic map). 
GAGE: Friez water level recorder attached to left bridge abutment 
on downstream side of bridge. 
RECORDS AVAILABLE: April 10, 1969 through September 30, 1969. 
REMARKS: Record is fair. 
CODING: M signifies missing data; E signifies estimated data. 
V-i.e.w nJt.om the bJU..dge .too lUng a.;t the dow~U>:tJt.eam Jt.eac.h on the R[o Map~o. 
The fuchMge c.uu gaged -i.n th.i.J., Jt.eac.h . Note the vegetation -i.n the 
channel and on the ban/u,. 
II- 123 
SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 
STA . NO. 41 RIO MAPIRITO AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
Num-
ber 
Mean Outside Per- r~eas. Gage 
Meas. Vela- Gage Dis- Shift cent Sec- Height Water 
No. Date Made by Width Area city Height charge Adj. Di ff. 1-lethod tions Change Time Temp . 
ft sq ft fps ft cfs ft ft hr OF 
l May 13 Rodriguez 24.0 26 .5 0.72 0.60 19 .l 0 +9.8 Wading 22 0 0.4 83 
2 26 Santos 21.0 24.2 0. 72 0.60 17.3 0 -0.6 Wading 19 0 0.5 84 
3 J une 10 Santaella 28.0 36.5 0.50 0.66 18.1 0 -8.6 Wading 19 0 0.5 83 
4 21 Romero 25 .0 49.4 0. 51 0.75 25 .3 0 +9. 3 Wading 21 0 0.9 82 
5 24 Romero 25 .0 50.3 0.55 0.80 27.8 0 +11.6 Wading 26 0 0.3 81 
6 July 1 Santaella 28.0 41.8 0.61 0.88 25.5 0 -6.6 Wading 29 0 0.7 81 
7 9 Santos 32.0 45.6 0.54 0.85 24.7 0 -6.4 Wading 23 0 1.0 so · 
8 14 Santae1la 29.0 44.0 0.60 0.94 26.5 0 -8.3 Wading 24 0 1.3 73 
9 20 Romero 25.0 52.2 0.68 0.95 36.0 0 +23.5 Wading 22 0 1.9 81 
10 30 Santos 32.0 47 .6 0.65 0.98 31.0 0 +3.7 Wading 25 0 0.6 83 
11 Aug. 6 Romero 25.0 50.3 0.62 0.95 31.3 0 +7.4 Wading 21 0 l.l 
12 8 Santae 11 a 35.0 83.1 0.75 1.64 62.4 0 -3.8 Wading 20 +.01 0.7 77 
13 13 Santos 33.0 64.5 0.76 l. 38 49.3 0 +4.4 Wading 26 +.01 1.0 83 
14 18 Tirado 34.0 67.2 0.63 1.25 42.2 0 +5.8 Wading 26 0 1.6 83 
15 26 Santaella 36.0 70.0 0.56 l. 30 39 . 3 0 -7.3 Wading 21 0 0.7 77 
16 Sept. 2 Romero 30.0 69.3 0. 72 1.42 50.2 0 +1.0 Wading 26 -.01 l.l 84 
17 10 Contreras 32.0 63.0 0.61 1.21 38.3 0 +1.0 Wading 23 0 0.8 
18 16 Romero 33.0 65.0 0.58 1.20 37.6 0 +0.5 Wading 28 0 l.l 
19 26 Tirado 32 .0 46.6 0.60 0.98 27.7 0 -7.4 Wading 26 -.01 0. 7 
RATING TABLE 
FOR 
STA. NO. 41 RIO MAPIRITO AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
Gage Dis - Gage Dis-
Height charge Heigh t charge 
feet cfs feet cfs 
0.00 1.00 30.4 
.10 .10 33.4 
.20 .20 37.4 
. 30 . 30 42 .4 
.40 .40 48. 4 
.50 13.4 .50 54.9 
.60 17.4 .60 61.9 
.70 21.4 .70 69.4 
.80 24.9 .80 
.90 27.9 .90 
11-124 
RIVE R GAGE DATA 
STA . Nll . 41 Rin '1APIRITO AT THE CROSSIIIIG OF THE MATURIN-TE~~LAOOM RnAO 
APRIL 19 6'l 
O!SC HAM GE I N CFS 
OilY 0200 040 0 0&00 0800 1000 1 200 1400 160 0 ! ROO 2000 ?200 7400 
10 ,., ,., M M M ,., 13.1l 13. tl 1 3 . 8 13. tl 13.8 11.8 
11 13.8 1 3 . 6 l 3 . 8 13. R 14. 2 14. 2 14.2 14. 2 14.2 11. 8 11.8 13. 8 
12 13. t! 13. !l 14. 2 14.2 14. 2 14. 2 14 .7 14.2 14. 2 14.2 14. 2 14. l 
l.l 14. 2 14.2 14. 2 14 . 6 14.6 15. 0 15.4 15 .4 15 .4 15.4 15.4 ! 5 .4 
14 15 .4 15 .4 15 .4 1?.4 15 • 1 .. 15.4 1?.4 15 . (1 15 . 8 15. 8 15.8 15 . 8 
1:.. 15 . 8 15.8 15.8 15.8 15.8 15.A 15.8 15.8 1 !:> .8 15.4 15.4 15 . 4 
16 15.4 15.4 15.4 1 5 .~ 15.A 1 5 .A 15.R 15 . 8 1 "> . 8 15.8 15 . 8 1 ~ . >S ....... l I 1s . e 1?. 8 16 . 2 16.2 16 . 2 16 .2 16. 2 16.2 16. 2 16.7 16.2 16 . 2 ....... 1H 16 . 2 16 . 2 16 . 6 16.6 16.6 17.0 16 . 6 16.6 16.6 16.6 16.6 !6. (, I ....... l'' 1 '.o 1 7. u 1 7.4 17.4 17.4 l 7. 4 l 7.4 17.4 17.4 17.4 17.4 17.4 
N 2G l 7. 4 17.4 17.4 17.4 17.4 17.4 17.4 17. 4 17.4 17.4 17.4 17. 4 
(.J"1 2l 1 7 .4 17.4 17.4 17.8 17.8 17.4 17.4 17.4 17.4 17.4 1 7. 4 17.4 
22 17.4 17.4 17.8 17.8 17.R 17.f< 17.4 17.4 17.4 17.4 1"1.4 17. 4 
23 17.4 17.4 17.8 18.2 18.2 17. 8 17. 8 17.8 17.8 17.4 17.4 1 7 .4 
24 17.4 17.4 17.8 1R.2 18 . 2 1A.2 1A. 2 18.2 17.8 17.4 17.4 17.4 
£~ 1 /.4 17.4 17.4 17. t! 17.6 17. 8 l 7. 8 17. 4 17.4 17.4 17.4 LL4 
26 l 7.4 17.4 17.4 17.4 17 ·'• 17.4 17.4 17.4 17.4 17.4 17.4 17.4 
1.7 1 7. 4 17.4 17.4 17 .4 17.4 1 7. 4 17.8 17. 4 17.4 1 7. 0 1 '. 0 17. 0 
2IJ 17 . o 1 '. 0 1 7. 0 1 7. 0 17.4 17.4 17.0 17. 0 16.6 16. 6 16.6 16. h 
29 16.6 16.6 16.6 16.6 17.0 17.0 17. 0 17.0 16.6 16. 2 16.2 16.7 
30 16.2 16 . 6 16.6 16.6 17. 0 I 7.0 16 . 6 16.6 16 . 2 16.2 16.2 16.2 
•SP FC IAL Pr.I NTS 
1\('Nf 
RI VEK GAt;E O~ TA 
~ T ~ . Nll . 41 Ri ll .~ A P I R IT Q AT TH E CROSSING UF THE " ATURI III- TEMB LA DOR RUALJ 
MliY 196 '1 
01 SCHARGE IN CFS 
DAY 0200 040U 01>00 0800 1000 120 0 1400 160 0 1800 2000 2200 <40 1) 
1 16. ~ 16. ? 16 . 7 16 . 6 16.6 16.6 1 7. 0 16. 2 16. 2 16. 2 16. 2 16. 7 
2 16 .2 16 . 2 16. 2 11>. 2 16.1> 16. 6 16.2 1 5 . 8 1~. fl 15. :! 1~. B 1 5 . tl 
3 15.B 1 5 . 8 16. 2 16. 6 16.1> 16.6 16.2 16. 2 15 .8 15. 8 1~.8 15 . H 
4 1 5 . A 1 5 . P 1 b . 2 11>.6 16. 6 16.6 16.2 16.Z 1 ~ . 8 15. tl 15. 8 1 s . ~ 
5 15.8 15. B 1 5 . 8 16.2 16.2 16.? 15.R 15. 8 1'>.R 1~.tl 1~.8 l 5 . 1 
6 15. 8 15. 8 1 5.tl 16.2 16.6 16.6 16.6 16.2 16.2 16.2 16.2 16. 2 
7 16. 2 16.2 16.6 11>.':> 16.6 16 . & 16.& 1&. 2 16. 2 16. 2 16.2 16. ? 
!:! 16 . 2 16.2 16.7 11...2 16.2 16. 2 11>.2 16 . 2 16. 2 16. 2 16.2 16. 2 .., 16.6 16.6 16.6 16. 6 17. 0 17. 0 17.0 16. 6 16.6 16. 6 11... 6 I I> . '> 
10 16.6 16.& 1 1.. .6 16. 6 16. 1> 1 /. 0 17. 0 17. 0 11... & 16. 1.. 16. 6 16 . (> 
1 1 16 . 1.. 16 . 6 16.6 17. 0 17.4 17.4 17.4 17. 0 16.& 16.6 16.6 16 . 6 
12 16 .6 16 .6 16.6 11>.6 16.6 16.6 16 .6 16. 6 16.6 16. 6 16.6 l b . 6 ..... 1 ~ 1t, . 6 16.6 17.0 17.4 17.4 1 7. 4 1 7. 0 16.6 16.6 16.& 16. 6 1 7. 0 ..... 
I 14 1 7. 4 l 7. 4 17.4 17.4 17.4 1 7. 4 17.4 17.4 17.0 17. 0 1 7. 0 1 7. 0 __.. 15 11. 0 1 7. 0 17.4 17.4 17.4 17.4 17.0 17.0 16.6 16.6 16. 6 16. 6 
N 1 b 16.6 J&. b 16.6 16. 6 16."' 16.6 16.6 16.6 16.6 16. ~ 16.Z 16 . 2 0"1 11 u .. 2 16. 2 16.7 16.6 16.& 16.6 16.6 16.2 16.2 16. 2 16.2 16 . L 
1 P 1& .7 16.2 16. 2 11>.2 16. 2 16.2 11>.2 16. 2 16.2 16. 2 16. 2 l b . ? 
14 16.2 11... 2 11...2 16 . 2 16.2 16 .2 16.2 16. 2 16.2 16. 2 16.2 16 . 7 
zc 16 . ? 16. 2 16.2 16. 2 16.2 16 . 2 16.2 16 . 2 16.? 16. 2 16.2 16 . I 
21 16.7 16. 2 16.2 16.2 16.6 16.6 16.6 17.0 17.0 17.0 17.0 1 7. () 
z;> 1 7. () 17. 0 !7.0 17.0 17.0 17.0 17.0 16.& 16.6 16.6 . 16.6 16. 6 
2 l 1o.t.. 1o. t.. 16.6 16. 6 16.6 16.6 16.6 16. 6 16.6 16.1.. 16.6 16. 1.. 
2 4 l /. 0 I 7. 0 17.0 1 7. 4 17.4 17.4 17.4 17.4 1 7. 4 17.4 17.4 l 7. 4 
?'> U.4 17.4 1 7. 4 17.4 17. 8 17.8 17.8 17.8 17. 8 17.4 17.4 I 7.'• 
21> l 7. 4 17.4 1 7 ·'• 1 7. 4 17.4 17.4 17.4 17.4 17.4 I 7. 4 l"/.4 I 7. 4 
?7 17.4 l 7. 4 17.4 17.8 17.A I 7. 8 17.R 17.4 17. '• 17.0 17.0 I 7. 0 
?fl 1 7. 0 1 '· 0 17.0 17.4 17.4 1 7. 4 17.4 17.4 17.4 17. 4 17.4 I 7. '• 
? ·J I 7. 4 17.4 1 7. 4 17.4 17.4 17.4 17.4 17.4 17.4 17.4 1 I. 4 I 7 . 4 
30 17.4 17.4 17.4 17.4 17.4 17.4 17.4 17.0 17. 0 17.0 17.0 1 7. () 
3 1 17. 0 17. 0 17.0 17.0 17.0 17.0 17.0 17. 0 17.0 17. 0 17.0 1 -I. <J 
* SPtC IAL Plli'J TS 
'\ON I· 
RIVER GAGE DATA 
STA. 111 0 . 41 RIO r~ AP IP I TIJ 1\T THE CROSSIIII G OF TH E MATURIIII -l f~O LA OOR R~AO 
JUIIIE 196 <J 
DISCHARGE I N CFS 
f'IIY 0200 0400 0600 0~00 1000 1200 14 00 1600 lrl OO 2000 2200 2 1•00 
I 1/.0 17. 0 17. 0 17. 0 17.4 I 7. 4 17.4 17.4 17. 0 I 7. 0 17. 0 I 7. 0 
? 17.0 I 7. tJ 17.0 I 7. 0 17.0 I 7. 0 17.0 17. 0 17. 0 17. 0 1 -, . o 17. 0 
3 17.4 17.4 17.4 17.A 18 . 2 1 8 . 2 18.2 18 . 2 IB.2 18 . 2 18 . 2 ltl. 2 
~ 18 .2 18 . 2 18 .? ($j . 2 18.? 18.? 18 . 2 18 . 2 18 . 2 18. 2 18.2 18 . 2 
? l o . 2 18. 2 18 . 2 18 . 2 18. 2 18 . 2 18 . 2 18 . 6 l fl . 6 18 . & 18.6 l tl . 6 
6 l tl . 6 18. 6 18. 6 18 . 6 19 . 0 19. 0 l'l . O 19 .4 l'l.4 19 . 4 19 . 8 l 'l . fl 
7 I <1. 8 l 'l . 8 14 . 8 19 . 8 l 'l . R l 'l . B 19.8 l 'l . H l 'l . 8 19. 8 14.8 14 . A 
e 19 . A 1 'l . !l 1 <J .8 19 . A 1'l . 8 1 'l . 8 19 . 8 19 . 8 I <J .H 19 . rl l'l.t! I 9 . ~ 
<) !'> . H 1'l . 'J 1'l.fl 19 . o 1'1. A 1'1. R 19 . 8 1 'l . 8 1'l. B 19 . t1 19 . 8 I 9 . H 
I c ( 'I . !; 19 . 8 1 'f . 8 1'l.8 19 . 8 1<J.8 1 '1 . 8 1<J . tl 1<J. A 1 'l . ti 19. 8 1 'l . R 
II I 'J . A 19 . 8 20 . 2 20 . 2 20 . 6 ?0 . ;> 20 . 2 20 . 2 19.8 l 'l . tJ 1'1. 8 ;>O . L ...... I ? 70 . 2 20 . 2 20 . 2 20 .2 20 . 6 20 . 6 20 . 6 20 . 6 20.6 20 . 6 ?0 . 6 20 . (, ...... I I ;n . o 21 . c 2 1. 0 71.4 21.4 2 1.4 71.4 21 .4 2 1. 0 ?l. U 21.0 21 . 0 I ...... 14 7 1. 0 21 . 4 2 1.4 ?1. 4 2 1.4 ?l. 4 21.4 2 1. 4 ;>1 . 4 2 1. 4 2 1.4 ?1. 4 
N I ~ 2 I. 4 2 1.4 2 1. f! 21. ~ 2 l. A 2 1.P 2 1. 8 2 1. "' 2 1. d ?l. H Zl . 8 2 l. H ....... 16 2 1. 8 21 . 8 22 .1 22 .1 22 . 5 22 . 5 22 . 1 22 .1 2 1. 8 21 . b 2 1. 8 21 . f.\ 
I 7 2 1. A 22 .1 22. 1 22 . '> 22.'> 77.5 22.5 22 . ? n . s 22.? 22 . 5 zz . 5 
1 11 n . ::. 22 . 5 22.5 n . <J 22.9 22 . 9 22 .9 22.<J 22 . 5 22 . 5 22.9 77 . '1 
1'1 ?2 . 9 22 . 9 22 . 9 23.2 23 . ? 73 . 7 23.2 23 . 2 73.2 23 . 2 23 . 2 23 . ? 
2C 23 . 2 n . 2 23 . 2 23 . 2 23 . 2 2 3. 2 23.2 23 . 2 23 . 2 22 . <J 22.9 27 . <1 
2 I 22 . 4 22 . 4 23.2 23.2 73 . 2 23 .2 23 . 2 23 . 2 <'3.6 23 . 6 23.6 2 1 . A 
n 2 l. 6 2 3.6 21 . 6 23.6 23 . 9 2 3 . 9 24.2 23 . 9 23.9 23 . -J 2 3. ') .! 1. ' ) 
2 I 2 ~ . 4 23 . 9 ;». 9 24.2 24 . 2 24 . 2 2'•. 2 2 4. 2 24 . 6 74 . 6 ?4 .6 1 4 . 6 
7 4 2 4.6 2 4.6 24 .9 2 4.9 2 4.9 24 . 9 25 .5 24 . 4 24.9 24 . 6 24 . 6 !4 . 6 
?'> 74.6 74 . 6 2 4. 9 2 4.9 24.9 24 . 9 24.9 24 . 9 25.9 26 . 2 26 . ~ ?6 . ~ 
?iJ ?6 . 5 26.5 ?6 .5 26.5 26.5 ?6 . 5 26.5 26 .5 26 .5 2 6.'> 26 .5 70 . 5 
2 I 26 . <; 26 . 5 26.5 26 . ~ 26.5 26.5 26 .<; 26 .7 ?6.2 ?6.;> ?6.2 /6 . 1_ 
£~ 76.? 26 . 2 76.2 26 . 2 26 .2 26.2 26 .2 26 . 2 26.2 25 .4 ?~ . CJ I~ . ' I 
7<J 2~ - ~ 25 . 9 26.2 26 .2 26 . 2 26 . 2 26 . 2 26.:? ?6.2 ?6 . 5 26.5 26 . 5 
lU 2b . '> 26 .5 26 .5 26 . A 2 6.8 26 .8 2 7. I 2 7. I 2 7. 1 26 . 8 26 . A ?6 . H 
*'>I' EC !~L l'f_ ~ l· 'J TS 
1\CIIIF 
RIV ER GAGE DATA 
STA. NO . 41 R I O ~~PI~I T U AT TH£ CROSSING OF TH E ~ATURI~-TE~RLIOOR RUhD 
JULY 1969 
fl!SCHARGE IN CFS 
lJA Y 0200 0400 0600 O!lOO 1000 1200 14 00 1600 1800 2000 2200 2400 
I 26 . A 2 7.1 27. 1 2 7. I 2 7. 3 2 7. 3 2 7.3 27 .1 27 . 1 ?6. 8 26 . 8 26 . A 
2 26.R 26.8 26.8 26.8 27. 1 27.1 27.3 27 . 6 27.6 27.3 2 7.3 27.~ 
1 2 '· 3 27.3 27.1 2 7.) 2 7. 3 2 7. 3 2 7. 1 2 '· 1 26 . 8 26. 1! 
26 . 8 26.8 
4 26 .8 26.8 26 . 8 26 . 8 26 . A 26.8 26.8 26 . 1! 26 . 5 ?6.5 26 .5 26 .5 
<; 26.5 26.5 26.5 26.5 26.5 26.5 26 .5 26 . 5 26.5 26.5 26.5 26.5 
6 26 .5 26.5 26.5 26.5 26.5 26.5 26.8 27 . 3 27.3 27 . 3 2 7. 1 £7.1 
7 2 7. 1 2 7.1 27.1 26.8 ?6 . 8 ?6.5 26.8 26 . 5 25.9 25. '1 25 . 9 2~ . 9 
6 25.9 25.9 25.9 25 . 9 25 . 9 25 . 9 2"> . 9 2 5.-1 2"> . '1 25."> 25 ., ?5.5 
'I 25.5 25.5 25.5 25.5 25 .9 ?6 .2 26 .2 26.5 ?.6 .5 26 . 2 26 . 2 26. 2 
10 26.2 26.2 26 .2 26 . 2 26 . 2 26.? 26.? 26 . ? 26 . 2 26 . 2 26.2 ?6 . 2 
1 I 26.2 26 .2 26.2 26.2 26.2 26.2 26.2 2 7. 3 27.6 2 7. 6 27.6 27 . 1 
1 2 2 1. 3 27.3 2 7. 1 2 7. 1 27.9 77.9 2 7. 9 2 7. 6 27.3 27 . J 2 7. 1 77 .1 ...... 13 2 1. 1 2 7. 1 27. 1 2 7. 1 2 7. 1 2 7. 1 26 .8 27 .1 77 .I 2 7. 1 2 7. 1 .!1. 1 ...... 14 27. 1 27. 1 26.8 2f> .A 26.R 2 7. 3 28.7 28 .7 28.7 28 . -l 28.7 2 8 .7 I __. 1 "> 28 .7 28.4 28.4 ?8.2 28.?. 28.2 28.2 10.4 ~0. 7 ~0.4 10.1 2 9 . '1 
N 16 2'1 . 9 29 . 6 29.4 2'1 . 1 29 .1 28.9 29 .6 29 . 6 29 .6 29 . 4 29 .4 29 . 4 
00 17 29 .4 ?.9. 1 29. I 2'1 . 1 2'1.1 29.1 29 .1 28 . 9 28.9 28. 9 28.7 2 8 .7 
I b 28 . 9 28 . 'J 28.9 28 . '1 28 . '1 28.'1 28 . '1 28 . 9 28 . 9 28 . 9 28 . 9 ?8 . 9 
1'1 28.-l 28.'1 28.9 28 . 9 28.9 28 . 9 28 . 9 28.9 . 28.9 28.'1 28 . 9 £8 . '1 
20 2A.9 28.9 28.9 29.1 29.1 29.1 29.1 29 . 1 29.1 28.9 28.9 28 . 9 
21 29. 1 2 9.1 29.1 29. I 29.1 29.1 29.1 29.1 29 .1 29. 1 29.1 ?9. 1 
22 2'1 . 1 29. 1 29.1 29.6 29.6 29.6 30.7 10.7 30.7 30.7 30.7 ~u. 1 
23 30.7 30. 7 30.7 30.7 30.9 30. 9 30.9 30.9 30.9 30 . '1 30.9 10.9 
24 30.9 30 .9 30 . 9 30.9 31 . 2 3 1.2 3 1. 2 31.2 30.9 30.'1 10.9 10 . ' I 
25 30.9 31.2 3 1.5 31.8 3 1. 8 11.8 31. A 31.8 31.8 31.5 31.5 31 . 5 
26 31.2 30.'1 30.9 30.9 31.2 31 .2 31.2 31.2 30.9 30. ') 30.9 10. 'I 
27 30.7 30 .7 30 .7 30.7 10.7 30 .4 30.7 30.7 30.4 30 . 1 30.1 ~0 . 1 
26 10 .4 30.4 30 .4 10 .4 30.4 30.4 30.4 30. 1 30.1 30. 1 2'1.9 ?9 . 6 
2 9 29.9 29 . 9 29 .9 29.6 29.6 29.6 29.6 30.1 30.1 30.1 30. 1 1U . 1 
30 30. 1 30.1 29 .9 29.9 29.9 29.6 29 .6 29.6 29 .4 29.4 29.4 2'1.4 
31 29 .4 29.4 29.4 29 . 1 29 .1 29.1 29.1 29.1 29 . I 28.9 28.9 28 . 9 
* S PEC IAL POI NT S 
f\ONt 
RIVER Gflr.E DA TA 
ST A. NO . 41 RI O ~AP!RITO AT THE CROSSING OF THE MATUR!N-TEMBLADOR ROAD 
AUGUST 1969 
DISCH AR GE I N CFS 
DAY 0200 0 400 ObOO 0800 10 00 1700 1400 1600 1600 2000 2200 2400 
I 28 . 9 28.\1 26.9 26 . 9 28 . 9 28 . 9 26 . 9 28 . 9 28 . 9 26.'1 28 . 9 28 . 9 
2 28 . 9 28.'1 26 . 9 28 . 9 28 . 9 28 . 9 28.9 28 . 9 28 .7 28 .7 28.7 28 . 7 
1 28.7 2 d .7 28 . 7 28 .7 28 .7 28 .7 2R.7 28.7 28.7 28 .7 26 .7 ?.6 .7 
4 28 .7 28 . 7 28.9 26 . 9 29 . 1 29 .1 29.1 29 .1 2 8 . 9 26 . 9 26. 9 26 . 9 
5 2 e . 9 28 . 9 29 .1 29.1 29 .1 29.1 29.1 2'1.1 29 .1 29 .1 2'1 .1 78 . 9 
6 2fl . 9 28.9 28 . 9 28.9 2'1 .1 ?.9 .1 2'1. 1 7'1.1 29.1 28 . 9 26 . 9 28 . '1 
7 28.9 26 . '1 26 . 9 29 . 1 2'1.1 29 . 1 29 . 4 36 . ~ ~9 . 3 40 . 6 41.3 4 1. 3 
8 42 .4 45 . 3 47 . 8 50.9 54 . 2 58 .3 61 . 9 64 . 1 64.6 65.6 64 . 8 6 4.1 
'I 63 .4 61 . 9 60 . 5 56 . 3 56.9 55 . 6 54 . 2 52 . 9 51.6 50 . 3 49 . 0 48 . 4 
10 47.1 46.5 45 . 9 45.3 44 .1 43.5 43.0 42. 4 41.3 40 . 8 4 0 . 3 39 . 8 
11 39 . il 3'1 . 3 ~9.3 39 , 3 39 . 3 39,3 38 . 8 39 . 8 39.6 39.8 39 . 8 39 . B 
12 39 . 8 39 . 8 40 .3 40.1 40.8 41.1 41.3 4 1.3 41.3 41. 'I 41. 'I 41. 9 ...... 1 3 4 1. 0 43.0 43.5 44.1 44.7 45.3 4 7 . 1 47. 6 47.8 47 . 8 4 7. 8 47.8 ...... 
I 14 47.6 47. 8 48.4 49 . 0 49 .7 49 .7 49.7 49 .7 49. 0 48,4 48 . 4 4 8 . 4 __. 1 ' 47.8 47 . 1 4 7 . 1 47.1 47.1 46.5 4 6 . ~ '• 5 . C) 45.3 45.3 44 . 7 44 . 7 
N 11J 44 . 7 44 . 1 44. 1 41.5 44 . 1 44.1 43.5 43.5 43 . 0 4 2 . 4 42 . 4 42 . 4 
\0 1 7 42.4 41. C) 41.3 41 .3 41.3 41 . 9 41. 9 40.tl 40.6 40.3 40 . 3 '•0 · 3 
18 4 0 .3 39 . 8 39 . 6 39 . 8 39.8 39 . 8 39 . 8 39 . 6 39 . 3 39 .3 38 . 8 19 . 3 
19 38 . 8 Je . t~ 1tl.8 18 . 3 38 . 8 38.8 38 . 8 38 . 8 38.3 38 . 3 37.9 3 7. 9 
20 37.9 37.9 37.9 37.9 37 . 9 37. 9 37 . 4 37.4 37.4 37.4 37 .o 37.0 
21 37 . 0 37.0 37.0 37 . 0 37 . 0 37.0 36.5 36 . 5 36.5 36 .1 36 .1 35.7 
27 35.7 35 .7 35 . 3 ~5.3 35 . 7 35.3 35.7 16 .1 15.7 v; . 1 15.3 3~ . 1 
21 1~ . 3 35 . 3 35 .3 35 . 3 35.3 15 . 3 35. 3 35.3 35.3 34. 9 34.9 34 . 5 
24 34 . 5 34 . 5 34 .5 34 . 5 34.9 34 .5 35.3 15.7 35.3 35 . 3 35 . 3 "\5 . 1 
2'* 3,.1 14 . 9 34 . 9 34 . 9 34 . 9 34.9 34 . 9 40.6 42 . 4 41. 9 4 0 . 8 40."\ 
26 40. -' 39 . 8 3'1 . 8 40 . 3 41 . 1 41.9 43.0 44 . 1 45.3 4 7 . I 4 R.4 49 . 0 
?1 50.'1 51 . 6 52 . 9 53.6 54 . 2 54.2 54.2 54.2 53 . 6 52.<J 52.2 51.(, 
21! 50 . 9 50 . 3 4 9 .7 4 9 .7 49.0 46.4 48.4 49.0 48 .4 47 . 8 47.1 46 . '> 
2'1 4 5 .9 45.3 4 5 .3 45.3 45.3 44.7 44.7 44.1 43.5 43.5 4 3 . 0 4 3. 0 
Hl 43 . 0 43 . 0 43.0 43_._0 43 . 5 43.5 43 . 5 44.1 44.7 44.1 44. 1 44. 1 
3 1 4 4. I 44.1 44 . 7 45 . 3 45.9 46.5 46.5 47.1 47 .1 47.1 47. 1 4 7. 1 
*SPtCIAL POI NTS 
75 15 30 /34.9 11>3 0 /43.5 
RIVER GAGE DATA 
STA. NO . 41 RIU MAPIRITO AT THE CROSSING OF THE MATU RI N-T EMDLADOR ~ UAD 
SEPTEMBER 1969 
DISCHARGE IN CFS 
GAY 0200 040C 0600 0~00 1000 1200 1400 1600 1800 200\.J 2200 ?400 
1 4 7. 1 4 7. 1 4 7. 1 4 7. 1 4 7. 1 4 7. A 49.0 4 9 .7 49.7 49.7 4'1.7 '• 9 . 7 
7 4 9 . -, 49. 1 49 . -, 50.3 50.3 49.7 4'1.0 4ti.4 4!!.4 47.8 47.1 4 7. 1 
~ 4 '. 1 46 . 5 46.5 46.5 46.5 46 . 5 45.'1 45 . 3 44.7 44.7 44.7 44. 1 
4 44. 1 44. 1 43.5 43.5 4 3. 5 43.0 42 .4 42.4 42.4 42.4 42.4 4 1. 'i 
5 41.'1 41.3 41.1 41.3 41.1 41.3 41.3 4 0 . 8 4 0 .8 40.3 39.8 39 . <1 
6 19.8 39 . 8 19.!1 39.8 39.~ 19.3 39 . 3 39. 8 39.3 38 . 8 38.8 1ti . tl 
1 3tl.i! 38.b 38.1 38. 3 18 . 3 38.8 38.8 38.A 38.3 3 8. ~ 37.9 17 . 9 
tl 17.9 37 . 9 37.9 37.9 17.9 19.1 39.3 39.3 39.3 39.3 3R.f.l 3tl. A 
9 3<1.8 38.fi 38.3 ~8.8 38.~ 38 . 3 38. 3 19 . 3 1f1.j 17.'-l 17.'1 1 I. 9 
10 31.'1 17.9 37.9 37.'1 37.4 37.4 17.4 37 . 4 37 .4 3 7. 4 3 '. 4 3 ., • '• 
11 * 31.4 37.4 17.4 37.4 37.4 17.4 43 . 0 45. j 44.1 44. 1 43.5 43. 0 
12 42.4 41.9 41.3 4 1. 3 41.1 40.8 40.8 40 . H 40 . 3 40.3 40.1 "l9. 8 ,_. 
1 3 39 . 8 39.8 39.8 19.8 39.8 ,_. 39 . 8 39 . 8 1'1.3 1R.8 38.3 38.3 18 . l 
I 14 38 .1 38. 3 38.3 38.3 3 7.9 37.9 37.9 38 . 3 3 7. 4 37 .4 37.4 31.4 
--' 15 37.4 37 . 4 37 .4 37.4 37.4 37.4 37.4 37.0 37 . 0 H.O 17. 0 H. O w 16 H.4 37.4 37 . 4 H.4 37.4 37.4 37.4 37.4 37.4 37 . 0 37 . o \7.0 0 
1 1 36.5 11>. ? 36.5 16.5 36.5 36 .5 36.5 36.5 16.5 36.? 36.1 16 . 1 
18 35 .7 35. 1 35.7 35.7 35.7 35.3 35.3 35.3 35 . 3 34 . -1 34.'1 H. 9 
1 <; 34.9 34.9 34.9 34.9 34.5 34.5 34.5 34.5 '>4.1 34.1 13.tl 11. A 
2C 31.8 B . 8 33.8 33.4 31.4 33.4 33.4 33.4 31.4 33.4 33. I B. I 
21 3 J . I 33. 1 33. I 32.7 32.7 32.7 32.7 32.7 32.4 32.4 12. 1 1 2 . I 
22 :l2. 1 32 . 1 32. 1 32 . 1 31.8 31.8 31 . 8 3 1. 8 31.8 31 .8 3 1. S 3 I.~ 
23 31.5 31. 5 31.5 31 .5 11.5 31.5 11.5 31.2 31.2 30.'1 30.9 10.9 
24 11.2 31. 2 31.2 31.2 31.2 3 1.2 30.9 30.7 30.' 30.4 30.4 30.'• 
25 30.4 10.4 30.4 30.4 30.4 30.4 30.4 30 .1 30.1 29 . '1 2'1.'1 ?'1. I 
26 29 . 9 29 . 9 29.9 29 . 9 2'1 . 9 2'1.9 2'1.6 29.6 29 .6 29.6 ?9.6 ?9.6 
27 2'1.4 29.4 29 .4 29 .4 29 .4 29.4 29.4 2'1.1 2'1.1 29. 1 29. 1 ?9.1 
2(1 29.1 29. l 29.1 ?.A.9 28 .9 28.9 28.9 28.9 2!1.7 28.7 2fl .7 ?IJ. 1 
29 2fl.7 28.7 28.4 28.4 28.4 28.4 2R.4 2R.4 28.2 28.2 28.2 !1. 9 
30 27 . ? 2 7. 9 2 7. 'I 27.9 27.9 28.2 28.2 27.9 27.9 ?7.6 2 7. 6 ?7 . b 
*SPECIAL ~lllNTS 
11 1335/H .4 1500/4'1 .1 
RIVER GAGE DATA 
S T A. '\10. '• l Rl~ MAPIRITn AT THE C~nSSING nF THE MATURIN-TEMBLADOR ROAD 
MEA'\1 OAILY DISC~ARGE IN CFS 
1969 
DAY APRIL MAY JUNE JULY AUGUST Sf:PTEMBER 
1 16.4 1 7. 1 27.0 28.4 48.3 
? 16.1 17.0 2 7. 1 28.8 49.0 
3 1 6. 1 17.9 2 7. 1 2B.7 45.9 
4 16. 1 18.2 26.7 28.9 43.1 
5 15.9 18.3 26.5 29.0 41.0 
6 16.2 19.0 26.8 29.0 39.5 
7 16.4 19.A 26.6 33.2 38.5 
R 16.2 19.8 25.8 56. 1 18.6 
9 16.7 19.8 26.0 55.9 .3~.4 
10 M 16.7 19.8 26.2 43.7 37.6 
l 1 14.0 16.9 20.0 26.7 39.'5 40.2 
1 2 14. 1 16.6 20.4 27.4 40.9 41. 1 ........ ........ 1 3 14.9 16.9 21.1 27.1 45.6 39.4 
I _... 14 15.5 17.2 21.3 27.8 48.A 37.9 w 1 5 1 5. 7 1 7. 0 21.7 29.1 46.4 37.2 
16 15.7 16.5 22.0 29.4 43.6 37.3 
17 16. 1 16.3 22.3 29.0 41.3 36.') 
18 16.5 16.2 22.7 2R.9 39.7 35.4 
19 17.3 16.2 7 3. 1 28.9 38.6 34.5 
20 17.4 16.2 23.1 29.0 37.6 33.5 
21 17.5 16.6 23.3 29.1 36.7 32.7 
22 17.5 16.R 23.8 30.0 3S.6 31.9 
23 17.7 16.6 24.2 30.8 35.2 31.3 
24 17.A 17.3 24.8 31.0 34.9 30.9 
2'> 17.5 17.6 25.2 31.5 37.3 30.2 
26 17.4 17.4 26.5 31.0 43.0 29.8 
?7 17.3 17.4 26.4 30.5 52.9 29.3 
2H 16.9 17.3 26.1 30.2 49.0 28.9 
29 1o.6 17.4 26.2 29.9 44.6 28.4 
30 16.5 17.2 26.8 29.7 43.6 27.9 
3 1 17.0 29.1 45.9 
RIVER GAGE DATA 
NAME: Sta. No. 51 R{o Amana near El Tejera. 
LOCATION: Longitude 63° 38.5' W, latitude ago 39 .3' N. Approxi mately 
6.3 km NW of Santa Barbara, 3.1 km ENE of El Tejera. 
DRAINAGE AREA: 738 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder attached to left down -
stream side of bridge. 
RECORDS AVAILABLE : April 18, 1969 through September 30, 1969. 
REMARKS: Record i s f air to good. Shifting control method was applied 
from April 18 through September 30. 
CODING: M signifies missing data; E signifies estimat ed data . 
AeJU..a.l view o6 the. R.i.o Amana neaJt Et Te.jeJto . The. A35 Jte.eoltdeJL i¢ at the. 
bltidge. ke.nteJL o6 photogMph) . 011ly Jte.cteh o6 JtiveJL v.U,ib.te. in the. 
photogMph .U, that Jte.cteh dowMtlte.am o6 the. bltidge.. To the. .tent o6 the. 
bltidge. , an oxbow ful<e. .U, v.U.ib.te. . 
II-133 
SUMMARY OF DISCHARGE t~EASUREt~ENTS 
FOR 
STA. NO. 51 RIO AMANA NEAR EL TEJERO 
Num-
ber 
Mean Inside Per- Meas. Gage 
Meas. Velo- Gage Dis- Shift cent Sec- Height Water 
No. Date Made by Width Area city Height charge Adj. Diff. Method tions Change Time Temp. 
ft sq ft fps ft cfs ft ft hr OF 
1 May 6 Santae 11 a 45.0 48.2 1.58 0.59 76.3 +.05 +9.0 Wad ing 24 0 0.7 80 
2 17 Santos 47.0 47.9 1.24 0.53 59.2 +.06 -8.9 Wadi ng 23 0 0.7 86 
3 28 Santae 11 a 46.0 65.3 1.55 0.97 101. 0 -1.6 Wadi ng 23 0 0.6 83 
4 June 10 Santae 11 a 47.0 78.5 1.55 1 .12 122. 0 +2.8 Wad ing 24 0 0.7 81 
5 15 Santos 46.0 67.4 1.09 0.78 73.3 -.21 +16.3 Wadi ng 23 - .01 0.8 84 
6 17 Santos 48 .0 79.8 1.10 1.03 87 .6 -.12 -9.7 Wading 23 -.03 0.7 84 
7 19 Romero 52.0 110. 1.50 1.61 165. -.05 -2.6 Wad ing 27 0 1.1 .80 
8 20 Rome ro 59 .0 135. 1.84 2.23 248. -.06 -0.5 Wad ing 28 0 1.3 83 
9 24 Tirado 52.0 11 8. 1.55 1. 72 183. -.05 +0.4 Wading 26 - .01 1.0 81 
10 29 Santos 51.0 99.3 1.44 l. 38 143. -.07 +2.1 Wading 26 -.01 0.7 81 
11 July 15 Romero 63.0 143. 1.82 2.37 260. -.07 -3.1 Wad ing 29 -.02 0.9 80 
12 17 Santos 170. 369. 1.24 3.40 457. -.11 +3.6 Bridge 36 -.04 1.0 77 
13 19 Tirado 202. 541 . l. 35 4.46 732. -.05 +6.0 Bridge 32 +.01 1.5 83 
14 28 Santae 11 a 194. 549. 1.19 4.42 654. -.06 -3.5 Bridge 32 +.02 1.1 81 
15 28 Santae 11 a 204. 641. 1.16 4.67 741. 0 -3.2 Bridge 32 +.02 1.1 77 
16 30 Romero 131 . 252. 1.58 2.94 397. +.20 -3.5 Bridge 23 -.03 0.8 80 
17 Aug . 3 Romero 180 . 396. l. 31 3.44 520. +.18 +2.3 36 -.03 1. 0 
18 5 Santae 11 a 124. 241. 1.56 2. 72 375. +.19 +1.8 8ri dge 24 - . 01 0.7 78 
19 20 Romero 167. 423. 1.41 4.06 597. +.09 -4.4 31 +.05 1.2 82 
20 31 Tirado 204 . 699. 1.43 5.18 1000. 0 +4.2 8ri dge 31 +.03 1.8 80 
21 Sept. 1 Romero 179. 432. l. 29 4.16 558. +.04 -1 2.3 Bridge 32 -.05 0.9 85 
22 4 Ve 1 asquez 107. 225. 1.65 2.65 371. +.18 +4.6 Bridge 26 -.02 1.0 83 
23 14 Tirado 119. 180. l. 39 2.18 250. +.10 -5.5 Bridge 27 -.01 1.0 
24 20 Santae 11 a 105 . 132. 1.58 1.88 209. +.03 -1.8 Wading 23 0 0.5 85 
RATING TABLE 
FOR 
STA. NO. 51 RIO AMANA AT EL TEJERO 
Gage Dis- Gage Dis- Gage Dis - Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 1.00 106. 2.00 225. 3.00 385. 4.00 590. 5.00 882 . 
. 10 . 10 117 . . 10 239. .10 404. . 10 613 . .10 925 . 
. 20 . 20 128 . . 20 253. . 20 423 . .20 637 . . 20 972 . 
. 30 . 30 139 . .30 268. . 30 44 3. . 30 662 . . 30 1023 . 
. 40 . 40 150 . .40 283. . 40 463. .40 688 . .40 1078 . 
.50 56.0 . 50 162 . .50 299. . 50 483. . 50 715. .50 1137 . 
. 60 66.0 . 60 174 . .60 315 . . 60 504. .60 744 . .60 
.70 76 .0 . 70 186 . . 70 332. . 70 525 . .70 775. . 70 
. 80 86.0 . 80 199 . .80 349. .80 546. . 80 808 . . 80 
. 90 96.0 . 90 212. .90 367 . .90 568 . .90 843 . . 90 
II-134 
RIVER GAGE DATA 
STA. NO. 51 RIO AMANA NEAR EL TEJER O 
APRIL 196 9 
DI SCH AR GE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 200 0 2200 2400 
18 M M M M M 84.0 83.0 83.0 82.0 82.0 82.0 82.0 
19 82 . 0 RZ.U 83.0 84.0 86.0 87.0 95.0 99.0 99.9 99.9 99.0 98.0 
20 97 . 0 96 . 0 95.0 94.0 94.0 9 4.0 94.0 94.0 93.0 92.0 91.0 90.0 ...... 21 90.0 90 . 0 89.0 88.0 88.0 88.0 87.0 86.0 86.0 86.0 85.0 85.0 ...... 22 85 . 0 H5 . 0 84.0 84.0 84.0 84 .0 84.0 83.0 83.0 83.0 8 3.0 83.0 
I 23 8 3 . u 83 . 0 82.0 82.0 82.0 8 1.0 80 .0 79.0 79.0 79. 0 79.0 78.0 ....... 
w 24 7 ii . U 78 . 0 78.0 77.0 77.0 77.0 76.0 75.0 75.0 75.0 74.0 74.0 
(J'1 25 74. 0 74.0 74.0 n.o 73.0 73.0 72.0 72.0 71.0 71. 0 71 .o 71.0 
26 71.0 71.0 71.0 71.0 71.0 71.0 71.0 10.0 69.0 69.0 69.0 69.0 
27 6 9 . 0 69 . 0 70.0 74.0 77.0 81.0 85.0 88.0 87.0 86.0 85.0 84.0 
28 81 . 0 82 . 0 82.0 81.0 80.0 79.0 79.0 78.0 77.0 77.0 77 .o 77.0 
29 11.0 71.0 76.0 75.0 75.0 75.0 75.0 74.0 73 .o 73.0 73.0 73.0 
30 73.0 n.o 73.0 73.0 72.0 72.0 72.0 72.0 72.0 71.0 71.0 71.0 
*SPECIAL POI :II TS 
NONl 
RIVER GAGE DATA 
STA. NO. 51 RIO AMANA NEAR EL TEJERO 
MAY 1969 
DISCHARGE lfll CFS 
DAY 0£00 0400 0600 0800 1000 1200 1400 1600 lf!OO 2000 2200 2400 
1 71. 0 71.0 71.0 71.0 70.0 70.0 69.0 69.0 69.0 69.0 69.0 69.0 
2 69.0 69.0 69.0 69.0 69.0 f>A.O 61'.0 67.0 67.0 67.0 67.0 67.0 
3 1>7.0 67.0 67.0 67.0 67.0 66.0 66.0 66.0 66.0 66.0 66.0 66.0 
4 6o.O 67.0 67.0 67.0 67.0 66.0 66.0 65.0 64.0 64.0 64.0 64.0 
5 65.0 65.0 66.0 67.0 67.0 68.0 69.0 69.0 69.0 69.0 69.0 69.0 
6 6'1.0 70.0 70.0 70.0 70.0 70.0 69.0 69.0 69.0 69.0 69.0 69.0 
7 69 . 0 69 .0 69.0 69.0 69.0 69.0 69.0 69.0 68.0 68.0 69.0 69.0 
8 69.0 69 .0 69.0 69.0 69.0 69.0 68.0 68 .o 67.0 67.0 68.0 69.0 
9 7 0 . 0 71.0 71.0 71.0 71.0 71.0 72.0 72.0 72.0 74.0 75.0 75.0 
10 75.0 74. 0 73.0 n.o 73 .o 73.0 73.0 7 3. 0 73.0 73.0 73.0 74.0 
11 74 .l) 75. 0 75.0 76.0 17 .o 80.0 82.0 83.0 8 3.0 83.0 83.0 83.0 
..... 12 83.0 8 3. 0 83.0 83.0 83.0 83.0 83.0 82.0 82.0 82.0 82.0 82.0 ..... 13 82.0 8 1. 0 81.0 80.0 80.0 79.0 79.0 79.0 78.0 78.0 78.0 17.0 
I 14 77. 0 77 .o 77.0 76.0 76.0 75.0 75.0 74.0 73.0 72.0 72.0 72.0 _, 
15 73. 0 73.0 72.0 72.0 72.0 71.0 71.0 71.0 70.0 69.0 69.0 69.0 w 
0"1 16 6<.J.U 68.0 67.0 67.0 67.0 66.0 66.0 66.0 66.0 66.0 65.0 65.0 
17 65.0 64.0 o4.o 6'•· 0 64.0 64.0 65.0 64.0 64.0 64.0 64.0 64.0 
lA 64 . 0 64 .0 64.0 64.0 65.0 65.0 64.0 63.0 63.0 b3.0 63.0 64.0 
1'1 64-0 64 . 0 64.0 63.0 63.0 63.0 61.0 63.0 62.0 63.0 64.0 64.0 
20 6'•.0 65.0 65.0 b5.0 66.0 6b.O 65.0 64.0 64.0 64.0 64.0 64.0 
21 b4.0 64 .0 64.0 64.0 64.0 64.0 65.0 67.0 67.0 67.0 6 7. 0 67.0 
22 68.0 69.0 71.0 72.0 74.0 75.0 77.0 84.0 93.0 115. 186. 268. 
23* 301. 2'16. 268 . 268. 204. 185. 176. 172. 168. 164. 162. 156. 
24 154. 14'1. 144. 140. 138. 135. 132. 130. 127. 125. 122 . 121. 
25 120. 119. 11 7. 115. 113. 11 0. 108. 107. 105. 104. 10 3. 103. 
26 102. 106. 118. 125. 126· 122. 120. 118. 118. 119. 119. 118. 
27 II 7. 11 5. II 3. 110. 108. 107. 106. 107. 107. 107. 107. 106. 
28 10~. 105. 105. 105. 104. 103. 102. 99.9 99.9 99.0 99.0 99.0 
29 9H . O 98 . 0 97.0 97.0 95.0 94.0 93.0 92.0 92.0 92.0 92.0 93.0 
30 '14.0 96 . o 99.0 101. 102. 101. 99.9 99.0 98.0 97.0 97.0 97.0 
31 9 7. 0 '17 . 0 98.0 99.0 99.9 99.9 99.9 99.9 99.9 99.9 99.9 99.9 
*SPECIAL POINTS 
23 0240/302. 
RIVER GAGE DATA 
ST J\. "10 . 51 RIO AMA NA "'E AR EL TE JE RO 
JUNE 196 9 
DI SCH ARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 99 . 9 99 . 9 99 . 9 99 . 9 99 . 9 99.9 98 .0 97.0 95.0 95.0 95.0 95.0 
2 95 . 0 '15 . 0 96 .0 9 7. 0 98.0 99 .0 98.0 97 . 0 95.0 95.0 95 .0 97.0 
3 98 . 0 97 . 0 97.0 96 . 0 96 .0 95 .0 95 . 0 95.0 9 5.0 95 . 0 95.0 95.0 
4 95 . 0 95 . 0 94 .0 94 . 0 94.0 94 . 0 94.0 94.0 95.0 95.0 94.0 95.0 
5 95 . 0 96 . 0 97.0 97 . 0 97 .0 98 .0 9 7.0 97 .0 97 . 0 97 . 0 97.0 9 7. 0 
6 97 . 0 96 . 0 96.0 96 .0 95.0 9 5.0 98.0 99.9 99.0 99.0 98.0 97.0 
1 97 . 0 97 . 0 97.0 96 . 0 96. 0 95 . 0 96 .0 95.0 95.0 96.0 97.0 97 . 0 
b 97 . 0 97 . 0 98 . 0 99 . 0 99.9 99 . 9 101. 10 1 . 102. 103. 104. 106 . 
9 109 . 114. 118. 119. 119. 116 . 116. 115 . 116. 117. 119 . 120. 
10 12 0 . 120 . 120 . 120. 119. 11 9 . 117 . 115. 113. 11 3 . 109 . 109. 
11 10 8 . 108 . E 1:>7. E 106. E 105. E 105. E 103 . E 103. E 102. E 101. E 99. 9 E 99.9 E 
12 98 . 0 E 98 . 0 E 97 .0 E 96 .0 E 95.0 E 95 . 0 E 93.0 E 93 . 0 E 92.0 E 91 . 0 E 90.0 E 90.0 E 
1 3 8b . O t 88 . 0 1:' 87. 0 E 86 . 0 E 85.0 E 84 . 0 E 83 . 0 E 83.0 E 81.0 E B 1. 0 E 80.0 E 79.0 E 
14 7tl. O t 78.0 E 76.0 E 75.0 E 74.0 E 73 . 0 E 72.0 E 71.0 E 67.0 67 . 0 E 67 . 0 E 6 6. 0 E ....... ....... 15 66 . 0 E 66 . 0 E 65 .0 E 65 . 0 E 64.0 E 65.0 63 . 0 E 63.0 E 63.0 E 63 . 0 E 63 . 0 E 63.0 E 
I 16 63 . 0 E 63 . 0 E 63.0 E 63 . 0 E 63.0 E 63 . 0 63.0 63.0 63.0 65.0 65.0 65 . 0 ..... 11* 6~ . 0 65 . 0 66 . 0 E 67.0 E 69.0 E 10 . 0 148 . 97.0 93 . 0 93 . 0 103. 118. w 18* 11 'I . 11 1. 103. 98.0 95 .0 97 . 0 106. lOB. 105. 108. 129. 148 • ....... 
19 162 . 16H. 169 . 169 . 169. 1 70. 176. 182 . 182. 199. 226 . 262. 
20* 28 1. 28 1. 269 . 256 . ;?49. 24 7 . 252 . 254 . 253 . 253 . 250. 247. 
21 242 . 236 . 232. 226. 220 . 216 . 211 . 205 . 202 . 199 . 196. 191. 
22 1 a-r. 185 . 180. 178 . 175. 174. 172. 168. 166. 16 3 . 162. 160. 
23* 1S cl . 16~ . 178. 200 . 209 . 209 . 207 . 204 . 203 . 199. 195. 190. 
24 18 ·1 . 187. 187. 187 . 187. 186. 182. 179. 176. 179. 189. 200. 
25* 207 . 205. 199. 192 . 187. 1134 . 181. 180. 181. 181. 180. 180. 
26 17 8 . 176. 174. 110. 169. 168. 167 . 167. 166. 162. 162. 163. 
2 1* 16 6 . 170 . 176. 181. 182. 179. 174. 169. 166 . 163. 161. 160. 
2 8 15 8 . 158. 158. 157. 157. 154. 152. 150. 149. 148. 146. 144. 
29 14 3" 142. 140. 140. 138. 1H . 136 . 136. 138. 131. 137. 131. 
30 137 . 136 . 133 . 130. 128. 127. 126. 125. 125. 125. 125. 12 7. 
*SPECIAL POI'IITS 
17 133 5/70.0 1355/148. 
18 0100/122 . 
20 0300/ 285 . 
23 0300 /1 5~ . 
25 024~/2 011 . 
27 0900/184. 
RIVER GAGE DATA 
STA . NO . 51 RIO AMANA NEAR EL TEJERO 
JU LY 1969 
DISCHARGE I N CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 13 6 . 142. 147 . 14 8 . 148 . 148. 148. 148 . 146. 144. 144. 144. 
2 l4 tl . 14 9 . 14 9 . 148. 147. 148. 149. 149 . 14 '1. 148 . 147. 14 7. 
3 146. 144. 144. 143. 14 ~- 142. 140. 139. 137. 137 . 137. 137. 
4 13 7. 137. 137 . 136 . 135. 133. 130. 128. 127. 127 . 126. 12 5 . 
o; 124. 124 . 122 . 120. 11 9 . 118. 11 6 . 114. 113. 111. 111. 111. 
6 11 0 . 11 0 . 10'1. 109 . 108. 105. 104. 102. 10 2 . 99.9 99.9 99.9 
7 99 . '1 '1'1 . 9 99 . 9 99 . 0 99 .0 9R . O 98.0 9 7. 0 95.0 97 . 0 97.0 97.0 
8 94 . 0 9'• · 0 94.0 93 . 0 93 . 0 92.0 90.0 90 . 0 89.0 88 . 0 88 .0 88 . 0 
9 87 . 0 R!I . O 88 . 0 88 . 0 66 . 0 67.0 85 . 0 85 . 0 65 . 0 85 . 0 65 . 0 64 . 0 
10* !14 . 0 84 . 0 84 . 0 84 . 0 64 . 0 R4.0 98 . 0 109 . 105. 102 . 102. 103. 
ll 9 '1 . 0 97.0 9 7.0 95 . 0 95 . 0 95.0 96 . 0 96 . 0 96.0 99.0 99.0 99.9 
12 10 2 . I 0 3. 104 . 105. 105. 106. 109 . lll. 114. 116. ll6. ll6. 
13 11 I. 117. 120. 132 . 148. 15 7. 162. 162. 161. 156. 156. 16 3. ..... 14 16 7. 1 n . 160. 203. 2 36. 266 . 260 • 265 . 278. 269. 259. 2 4 7. ..... 15 239 . ?.4 3 . 256 . 269 . 277 . 277 . 272 . 266. 265. 291. 329. 3 72. I 16 412 . 431. 445. 439. 419. 400. 391. 396 . 404. 417. 427. 4 35 . _.. 
w I 1 44':> . 451 . 46[ . 461 . 449. 435. 417. 398 . 361 . 371 . 369 . 371. 
CP 16* 36'1 . 16 "1. 358. 351 . 146 . 347 . 346 . 369 . 378 . 410. 46 7 . 517. 
19* 55' · 5'15. 625 . 657. 691 . 691 . 667 . 644 . 618 . 597. 586. 575 . 
20 561 . 544 . 52, . 496. 467 . 439 . 410. 389 . 374 . 360 . 349 . 340 . 
21 330. 323 . 317 . 3 10 . 305. 297 . 293 . 266 . 265 . 283. 261. 2 77. 
22 27':> . 2&9. 265 . 259 . 256 . 25 3. 252 . 249 . 247 . 242. 2 40. 236. 
23 235 . 232 . 232 . 23 1. 22 9. 228 . 224 . 224 . 226. 235 . 240. 238 . 
24 21 <:; . 22<J . 224. 222 . 224. 224 . 224. 218 . 216. 2 13. 2ll . 209. 
25 20'1 . 20!1 . 211 • 213. 213 . 212. 211 . 20 7. 204 . 202 . 200 . 196. 
26 I 9•3 . 19!1. 198. 198. 198. 192 . 192. 19 t. 190. 187. 166. 186. 
27 18 :> . 184 . 182. 185. 184. 185 . 190 . 213 . 310. 459. 572. 6 72. 
28* 75 :J . 750 . 701. 672. 677 . 704 . 744. 769. 776. 765. 732. 691. 
29 657 . 625 . 592 . 553. 514. 489. 479. 467. 471. 475 . 479. 495. 
30 491 . 46'1 . 479. 465. 447. 431. 415. 398. 389. 376 . 367. 362. 
31 354. 35 3 . 351 . 347 . 340 . 334 . 330 . 320 . 312. 307. 301. 296. 
*SPECIAL PO! IHS 
10 131 ':>/83 . 0 1530 /110. 
16 112 5 /34 0 . 1430/346. 
19 005 0 / 54 0 . 0 105 / 535 . 1100/693. 
28 0300/75 'J . 
RIVER GAGE DATA 
STA. NO. 51 RIO AMANA NEAR EL TEJERO 
AUGUST 1969 
UISCHAR.GE IN CFS 
DAY 0200 0 1<00 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 291. 28 3. 291. 2~8. 285. 288. 302. 307. 299. 320. 378. 408. 
2* 406. 39 3 . 385 . 431. 498. 550. 608. 637. 670. 691. 696. 6 fn . 
3 67 0 . 6"39 . 620. 583. 546. 506. 498. 496. 491. 487. 485. 483. 
4 4R l. 475. 469. 457. 449. 439. 431. 429. 429. 42 7. 419. 406. 
5 393. 385 . 380. 376. 374. 374. 369. 362. 360. 353. 340. 335. 
6 325. 318 . 312. 309. 302. 299. 296. 291. 288. 291. 313. 351. 
7 3 7!! . 181. 174. 362. 147. 335. 327. 325. 330. 339. 347. 353. 
8* 360. 363. 362. 360. 356. 35"3. 371. 362. 351. 340. "332. 322. 
9 330. 140. 146. "346. 344. 340. 334. 321. 313. "334. 381. 431. 
10* 46 7. 485. 489. 479. 4 71. 461. 465. 4 79. 496. 512. 525. 535. 
1 1 546. 555 . 557. 555. 544. 577. 500. 481. 461. 445. 433. 423. 
12 413. 408. 402. 404. 404. 400. 389. 385. 391. 396. 412. 427. 
13 4 "l7. 447. 463. 481. 531. 570. 606. 625. 630. 630. 630. 625. 
14 62':.1. 620. 618 . 611. 599. 586. 564. 54?.. 514. 489. 471. 451. 
15 443. 4 3 1. 419. 410. 400. 389 . 381. 371. 362. 353. 347. 344. ...... 16* 344 • 347. 349. 351. 346. 153. 662. 635. 572. 572. 525. 473. .._, 17 439. 42 3. 413. 412. 410. 402. 393. 383. 374. 369. 365. 365. 
I 18 367 . 369 . 371. 374. 369. 163. 354. 14 7. 349. 363. 378. 402 . __, 
w 19* 423. It 7 ' • 413. 412. 42 3. 415. 479. 540. 586. 611. 615. 608. 
\0 20 58& . 570 . 561 . 570. 579. 592. 608. 622. 630. 635. 637. 637. 
21 637. 637. 637. 630. 608. 586 . 564. 548. 544. 542. 546. 557. 
22 564. 572. 583 . 590. 597. 608. 608. 604. 586. 553. 523. 500. 
23 479. 463. 449. 439. 429. 421. 415. 419. 410. 400. 39 L. 391. 
24 3AO. 178. 376. 369. 365. 362. 354. 351. 346. "344. 344. 351. 
25 36 7. 391. 410. 417. 412. 400. "389. 387. 396. 410. 431. 453. 
26 479. 525. 583. 627. 654. 688. 712. 723. 732. 138. 74 t. 747. 
27 756. 756. 747. 735. 726. 71 B. 709. 707. 738. 718. 726. 715. 
28* 750. 769. 788. 795. 80 t. 801. 79 t. 1000. 907. 808. 762. 138. 
2'1* 723 . 7tH. 101. 691. 670. 639. 632. 637. 667. 112. 762. 805. 
30* H32. 832 . 818. 801. 785. 775. 772. 778. 791. 801. 818. 839. 
3l 870. Bf'2. 903. 925. 953. 972. 987. 997. 992. 972. 925. 882. 
*SPECIAL f'OINTS 
2 004'>/419 . 
8 124 51180 . 
10 0515/496. 
16 113 0/347 . 1445/672. 
19 0300/427. 0700/412. 
28 141'>17 88 . 
29 143 0 /63 2 . 
30 0315/ H16. 
RIVER GAGE DATA 
srr.. 'lD . 51 RIO AMA NA NEAR El TEJERO 
SEPTEMBER 1969 
DISCHARGE I N CFS 
DAY 02 00 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 822 . 765. 715 . 672 . 644 . 612 . 6 18 . 604. 590 . 581. 570. 559. 
2 54 8 . 540 . '>29 . 52 1. 5 12 . 502 . 496. 4tl7. 4R3. 477. 469. 463. 
3 453. 449. 441 . 435. 427. 421. 412. 4 06 . 404. 398. 394. 391. 
4 385. 378 . 3 76. 369. 36 5. 362. 156. 34'J. 347. 344. 339. 335. 
5 330. 327 . 322 . 320 . 318 . 3 17. 312 . 309 . 304. 304. 310. 313. 
6 31 H. 317 . 3 10 . 107. 304 . 307. 3 10 . 323. 353. 387 . 4 02 . 400 . 
7 391 . 376 . 363 . 349. 34 4. 3 35. 327. 325. 330. 332. 334. 330. 
1:1* 325 . 322 . 3 18 . 313 . 310 . 312 . 323 . 335 . 346. 354. 354. 349. 
'J 33'>. 3?0 . 310. 304 . 301. 297 . 297 . 293 . 289. 289 . 297 . 312. 
10 327 . 332 . -no . 32 3. 118. 322. 33 5. 354 . 378. 39 3 . 404. 4 08 . 
11 .. 404. 398 . 189 . 380 . 363. :i54. 14 7. 435. 36 7. 347. 339 . 335. 
12 33 2 . 330 . 334 • 135. 334 . 327 . 325. 3?0. 317. 317. 3 13. 312. ..... 13 31 0 . 309 . 309 • 309. 30 7. 302. 299 . 296. 289. 285 . 281. 28 0 . ..... 14 27 o . 275 . 2 74. 272 . 272. 268 . ?66 . 262. 259. 259 . 256. 252. I _, 15 250 . 250 . 246. 245. 243 . 243 . 2 4 0 . 218 . 235. 212 . 232 . 2 31. 
~ 16 231. 22'1 . 228 . 228. 225 . 224 . 224 . 222 . 224. 229. 242. 253. 
0 1 7 26'> . 272 · 280 · 301 . 334. 354 . 369. 37& . 378. 381. 385 . 387. 
lH 3R3. 378 . ·n4. 365 . 349 . 334. H8. 304. 291 . 283 . 278 . 2 74. 
19 271 . 26~ . 2 60. 257 . 253. 250. 245 . 24 3 . 240. 236 . 232. 229. 
20 22'> . 224 . ?2 1. 220 . 2 17. 216 . 213. 21 1. 2 09 . 207. 205 . 205. 
21 201 . 202 . 200 . l'J9. 199. 196. 195. 192. 191. 19 0. 189. 18 7. 
22 ! B7. 1R7. 186. 185. 184. 184. 182. 18t . 180 . 180. 180 . 180. 
23 !fl O. 1R2. 191. 207 . 216 . 221 . 224 . 2 31. 235. 236. 235 . 229. 
2 4 22~ . as. 232 . 246. ?62 . 283 . 3 17 . 346 . 374. 393. 398. 402. 
25 404 . 404. 4 10. 421. 4 41. 459. 4 75. 491. 5!0. 529 . 544. 559. 
2& 57 ? . 586 . 595 . 597 . 586 . 555. 512. 46 7. 42 9 . 406. 391. 183. 
27 36'1 . 360 . 351. 340. 332. 320 . 113. 307. 301. 296. 289. 283. 
211 ?.BO . 2 7 5 . 2 72. 271 . 265. 260 . 257. 252 . 246. 245 . 243 . 242. 
2<J 240 . 23& . 232 . 231 . 229. 2 25. 222 . 221 . 220. 217 . 2 16. 217. 
30 2 1 7. 224 . 23 1. 2 31. 231 . 225. 228 . 231. 236. 246. 257. 266. 
• SPEC !AL PO ! IHS 
8 2 1201' 56 . 
11 135 0 /441. 
RIVER GAGE DATA 
STA. "J0. 51 RIO AMANA NEAR El TEJER O 
MF.A~ DAILY DISCHARGE IN CFS 
l96Y 
OAY APRIL MI\Y JUNE JULY AUGU<;T SEPTEMBER 
1 69.C} 9H.l 144. 307. 663. 
2 68.1 96.3 148. 54~. 507. 
3 66.5 95.8 141. c; 5 1 • 423. 
4 65.7 94.4 132. 44t1. 361. 
5 67.5 96.7 118. 370. 3l 7. 
f) 69.4 97.2 105. 307. 331. 
7 6R.R 96.2 98.2 ~48. 348. 
8 68.4 100. 91.5 355. 330. 
9 71.8 116. 86.4 341. 30'>. 
10 73.4 11 7. 92.6 483. 347. 
11 79.1 104. E 97.6 507. 378. 
12 82.6 94.4 E 108. 40~. 326. 
....... l 3 ....... 79. 5 A4.? E 144 • 5Lt 7 • 299. 
I 14 74.9 __. 72.6 E 233. 565. 267. 
-+'> 15 71.1 64.3 F: ?75. 393. 241. 
16 66.7 63.4 414. 4'56. 229. 
1 7 64.? 81.2 420. 402. 334. 
18 M 63.A 109. 379. 366. 33?. 
1C) 90.6 63.3 18 1 • 622. 48g. 250. 
20 Y4.0 64.7 257. 448. 60 I. 216. 
2 1 87.6 65.2 217. 102. 590. 196. 
22 81.8 96.0 174. 256. 576. 18.3. 
23 80.8 211. 192. 231. 4 3 l. 214. 
24 76.4 136. 185. 222. 162. 30?. 
25 72.5 1 11 • 189. 208. 401. 464. 
2t1 70.3 117. 169. 193. 649. 513. 
27 79.0 110. 171. 2 7 3. 731. 326. 
28 7CJ. 7 102. 153. 721. A06. 261. 
?9 74.8 94.7 139. '534. 695. 227. 
30 72.2 98.2 129. 4 31. 800. 23l. 
31 99.1 332. 916. 
RIVER GAGE DATA 
NAME: Sta. No. 52 R{o Amana at the Crossing of the Matur1n-
Temblador Road. 
LOCATION: Longitude 63° 08.2' W, latitude 09° 39.0' N. Approximately 
11.5 km SSE of Matur{n, at Amana Abajo. 
DRAINAGE AREA: 935 sq mi (from topographic map). 
GAGE: Stevens Type A35 water level recorder attached to left down -
stream side of bridge. 
RECORDS AVAILABLE: April 23, 1969 through September 30, 1969. 
REMARKS: 
CODING: 
Record is good. 
M signifies missing data; E signifies estimated data. 
AeJr..i._al_ v-iew o6 the. R.<.o Amana at the. CJtoM-ing o6 the. MatwU:n-T e.mbtadolt 
!toad. In the. photog!taph, the. blt.-tdge .U., neM the taltge , h-igh build-ing 
wh-ich .u., on the tent .6-tde o0 the !toad extend-ing -into the backgltou.nd . 
The d-tltection o6 the It.-tveit 6tow .U., oltOm tent to lt.-tght on the photog!taph . 
II-143 
SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 
STA. NO. 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
Num-
ber 
Mean Inside Per- Meas. Gage 
~leas . Velo- Gage Dis- Shift cent Sec- Height Water 
No . Date Made by Width Area city Height charge Adj. Di ff. Method tions Change Time Temp . 
ft sq ft fps ft cfs ft ft hr OF 
l May 13 Santaella 45.0 61.5 1.59 2.85 98.0 0 +4 .2 Wadi ng 24 0 0.5 85 
2 27 Santos 46.0 110. 1.08 3.35 119. 0 -6.3 Wading 22 +.02 1.5 86 
3 June 21 Romero 47.5 98.6 1.60 3.64 158. 0 +4 .4 Wading 25 +.03 1.0 83 
4 24 Romero 51.0 124. 1.68 4.13 208 . 0 +2.1 Wading 25 0 l.l 81 
5 July l Santae 11 a 49.0 109. 1.62 3.94 177 . 0 -2.2 Wading 26 0 1.2 82 
6 10 Santos 48.0 96.9 1.49 3.48 144. 0 +4 .6 Wading 23 0 0.8 81 
7 20 Romero 60.0 213. 1.81 5.38 385. 0 +5.0 Wading 23 0 1.4 82 
8 27 Santae 11 a 51.0 148. 1. 58 4.40 234. 0 -1.3 Wading 24 0 1.2 79 
9 29 Santos 51 .0 148. 1.64 4.53 242. 0 -4 . 7 Wading 25 +.03 1.2 85 
10 31 Santos 61.0 228 ; l. 74 5.68 397. 0 -4.1 Bridge 27 -.03 l.l 83 
ll Aug. 6 Romero 63.0 275. 1.95 6.17 535. 0 +4.2 26 0 1.0 
12 9 Santaella 57.0 212. l. 76 5. 38 374. 0 +2.2 Bridge 26 +.03 1.2 76 
13 13 Santos 57.0 250. l. 76 5.94 439. 0 -5.0 Bridge 27 +.02 1.2 81 
14 Sept. 2 Romero 87.0 360. l. 75 7.22 630. 0 -2.7 Bridge 28 0 0.9 81 
RATING TABLE 
FOR 
STA. NO. 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs 
2.00 3.00 103. 4.00 188. 5.00 315 . 6.00 474. 7.00 624 . 
. 10 .10 109 . . 10 200 . .10 328. .10 496 .10 634. 
.20 . 20 116 . . 20 212 . .20 341. . 20 520 . .20 645. 
. 30 . 30 123 . . 30 224 . .30 355 . . 30 542 . . 30 657 . 
.40 .40 131. . 40 237 . .40 369. .40 561. .40 670. 
. 50 . 50 139 . . 50 250 . .50 384 . . 50 577 . . 50 684 . 
.60 . 60 148 . . 60 263 . . 60 400 . .60 590. .60 699. 
. 70 85.0 . 70 157 . . 70 276 . . 70 417 . . 70 600 . . 70 715 . 
. 80 91.0 . 80 167 . . 80 289 . . 80 435 . .80 607. .80 
.90 97.0 . 90 177 . . 90 302 . . 90 454 . .90 615. .90 
II-144 
RIVER GAGE DATA 
STA. NO. 52 RIO AMANA AT THE CROSSING OF THE HATURIN-TEHBLAOOR ROAD 
APR 1L 1969 
DISCHARGE IN CFS 
DAY 02DO 0400 060 0 0600 1000 1200 1400 1600 1600 2000 2200 2400 
23 H H H H M 106. 107. 107. 106. 106. 106. 106. ........ 24 105. 105. 105. 105. 104. 104. 104. 104. 104. 104. 104. 104. ........ 25 104. 104. 104. 104. 103. 103. 102. 102. 102. 10 1. 10 1. 101. I __, 26 100. 100. 100. 100. 100. 100. 100. 99.4 98.2 98.2 97 .0 97.0 
+=- 27 96.4 96.4 96.4 96.4 96.4 96 .4 96.4 95.8 95.2 94.6 94.0 94 . 0 
U1 28 94.0 94.0 94.0 94 .0 94.0 94.0 94.0 94.0 92.8 92.8 92.2 92.2 
29 92.2 92.2 92.2 92.8 93.4 93.4 94.0 94.6 95.6 96.4 9 7.6 98.8 
30 100. 100. 100. 101. 101. 101. 100. 98.2 "' M ~ M 
•SPECIAL POINTS 
NONE 
RIVER GAGE DATA 
STA. NO. 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
MAY 1969 
DISCHARGE IN CFS 
OAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 M M M M M M M M M M M M 
2 M M M M M M M M M M M M 
3 M M M M M M M M M M M M 
4 M M M M M M M M M M M M 
5 M M M M M M M M M M M M 
6 M M M .., M M M M M M M M 
7 M M M M M M M M M M M M 
8 M M M M M M M 91.0 M M M M 
9 M M M M M M 90.4 M M M M .., 
10 M M M M M M M M M M M M 
11 M M M M M M M M M M M M 
12 M M M M M M M M M M M M ....... 13 M M M M M M 94.0 M M M M ,., ....... 14 ,., ,., ,., 98.2 98.2 98.2 98.2 98.2 98.2 98.2 98.2 98.2 I __, 15 98.2 97.6 97.6 97.6 98.2 97.6 97.6 97.0 96.4 96.4 95.8 95.8 
~ 16 95.2 95.2 94.6 94 .6 94.6 94.6 'l4.0 94.0 93.4 92.8 92.2 92.2 m 17 91.6 9 1.6 91.6 91.6 91.6 91.6 91.0 91.6 91.6 91.0 90.4 90.4 
18 90.4 90.4 90.4 90.4 90.4 90.4 89.8 89.2 89.2 88.6 88.6 88.6 
19 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 
20 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.0 
21 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 88.6 
22 88.6 88.6 88.6 89.2 89.8 89.8 89.8 90.4 90.4 90.4 'l0.4 91.6 
23 92.2 92.2 92.2 92.2 92.2 92.8 92.2 92.8 93.4 93.4 94.0 94.0 
24 94.0 'l4.0 94.0 94.6 95.2 95.8 95.8 96.4 96.4 97.0 9~.2 101. 
25 104. 110. 11 7. 124. 131. 139. 144. 148. 150. 150. 150. 149. 
26 149. 148. 148. 147. 146. 144. 143. 141. 138. 137. 135. 134. 
27 133. 132. 130. 129. 129. 128. 129. 128. 127. 125. 125. 123. 
28 123. 122. 122. 122. 122. 122. 125. 125. 126. 126. 126. 127. 
29 12 7. 127. 126. 126. 126. 125. 124. 123. 122. 122. 122. 122. 
~0 121. 120. 120. 120. 120. 119. 119. 119. 119. 117. 117. 11 7. 
31 117. 116. 115. 115. 115. 115. 115. 112. 112. 112. 111. 110. 
*SPECIAL POINTS 
NONE 
RIVER GAGE DATA 
STA. NO. 52 RIO AMA~A AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
JUNE 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 OBOO 1000 1200 1400 1600 lBOO 2000 2200 2400 
1 II 0. 110. 110. 110. 110. 112. 112. 112. 112. 112. 113. 11 3. 
2 111. 113. 114. 114. 115. 115. 115. 115. 115. 115. 115. 115. 
3 115. 11 5. 116. 116. ll 7. 117. llB. 11B. llB. llB. l1B. 11S. 
4 117. 117. 116. 115. 115. 115. 115. 115. 115. 115. 115. 115. 
~ 115. 115. 115. 115. 115. 115. 115. 115. 115. 116. 115. 115. 
b 115. 115. 115. 116. 117. ll 7. 119. l 19. 122. 122. 122. 12 3. 
1 124. 124. 124. 124. l2B. 129. 130. 132. 132. 132. 132. 132. 
B 132. 132. 132. 132. 132. l '2. 132. 132. 131. 131. 1'2· 133. 
9 134. 133. 132. 132. 131. 130. 129. 129. 128. 127. 126. 126. 
10 126. 126. 125. 125. 126. 126. 125. 125. 125. 125. 125. 125. 
ll 125. 126. 127. l2S. 129. 130. l 31. 131. 132. 132. 132. 132. 
12 132. 132. 132. 133. 133. 133. 133. 133. 132. 132. 131. 130. ...... ...... 13 130. 129. 129. 129. 129. l2B. 12B. 127. 127. 126. 125. 125 • 
I 14 125. 124. 124. 124. 124. 124. 123. 122. 121. 120. 119. 119. __, 15 llB. liB. n 7. ll 7. ll 7. 116. 115. 115. 114. 113. 113. 112. 
~ 16 112. 112. 111. 111. 111. 111. 110. ll 0. 110. 110. 109. 109. -...,J 
17 lOB. 108. lOB. 108. lOS. LOS. lOS. lOS. lOS. lOS. lOS. lOS. 
IS 109. 109. 109. 110. 110. 110. 110. 109. 109. lOB. 108. lOS. 
19 109. 110. 110. 112. 114. 115. 117. 120. 12 3. 125. 128. 129. 
20 129. 130. 131. ll3. 134. llb. 136. 136. 136. 136. 1 H. 13 7. 
21 139. 143. 145. 150. 154. 15S . 162. 164. 167. 171. l 73. 171. 
22 181. 186. 190. 195. 200. 205. 208. 212. 214. 216. 21S. 219. 
23 220. 222. 223. 224. 224. 274. 223. 220. 219. 216. 214. 212. 
24 210. 207. 205. 204. 20 l. 200. 198. 195. 194. 193. 192. lll9. 
25 l8S. lS8. 188. 181!. l8S. 190. 194. 198. 214. 219. 220. 222. 
26• 222. 222. 222. 222. 222. 220. 227. 224. 224. 224. 223. 223. 
27 222. 220. 220. 220. 222. 223. 223. 222. 220. 218. 216. 214. 
28 213. 212. 212. 211. 212. 211. 210. 208. 207. 205. 204. 20 l. 
29 200. 200. 200. zoo. 201. 204. 204. 204. 205. 204. 204. 201. 
30 200. 196. 195. 193. 192. 190. 189. l8S. 186. 1S5. 18 3. 182. 
•SPECIAL POINTS 
26 1250/220. 1315/228. 
RIVER GAGE DATA 
STA. NO. 52 RIO ~MANA ~T THE CROSSING OF THE M~TURIN-TEMBLAOOR ROAD 
JULY 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2 2 (){) 2400 
1 181. 180. 180. 180. 180. 180. 119. 178. 178. 177. 177. 177. 
2 175. 174. 173. 172. 171. 171. 169. 168. 166. 165. 164. 164. 
3 164. 16 3. 164. 164. 166. 167. 168. 169. 170. 170. 171. 111. 
4 171. 172. 174. 176. 179. 180. 181. 182. 182. 182. 182. 181. 
5 18 1. 181. 180. 179. 178. 177. 175. 114. 172. 171. 170. 169. 
6 168. 167. 167. 166. 165. 164. 164. 163. 16"\. 163. 161. 160. 
1 158. 158. 156. 156. 155. 154. 154. 153. 152. 152. 151. 149. 
8 149. 149. 148. 148. 148. 148. 147. 146. 145. 144. 143. 143. 
9 143. 142. 141. 140. 140. 14 3. 142. 141. 140. 140. 140. 139. 
10 139. 138. 137. 137. 131. 131. 137. 137. 137. 136. 134. 134. 
11* 134. 134. 133. 133. 133. 134. 131. 140. 140. 139. 137. 137. 
....... 12 137. 131. 117. 131. 141 • 141. 143. 145. 147. 149. 152. 152. 
....... n 155. 1'>8. 161. 162. 164 • 164. 165. 167. 166. 166. 167. 167. 
I 14 167. 16 7. 167. 166 • 166. 165. 169. 168. 168. 167. 167. 166. ...... 
~ 15 166. 165. 164. 164. 165. 167. 168. 113. 174. 111. 179. 181. 
CX> 16 182. IRS. 186. 188. 192. 201. 2 11. 216. 223. 229. 234. 238. 
1 1 245. 246. 249. 253. 255. 258. 260. 262. 267. 267. 269. 211. 
18 275. 219. 282. 288. 293. 299. 307. "\08. 312. 318. 321. 324. 
19 327. 329. 331. H4. H8. 344. 348. 354. 356. 361. 3~2. 363. 
20 366. 366. 368. 368. 370. 370. 369. 369. 366. 366. 363. 362. 
21 362. 362. 363. 365. 366. 370. 372. 376. 381. 386. 390. 392. 
22 397. 400. 405. 408. 414. 419. 424. 429. 431. 437. 442. 444. 
23 448. 450. 454. 456. 456. 454. 448. 439. 424. 407. 390. 316. 
24 363. 352. 344. 338. 338. 329. 323. 318. 314. 308. 303. 301. 
25 297. 295. 292. 289. 284. 281. 277. 275. 272. 269. 268. 267. 
26 26 7. 267. 266. 263. 262. 260. 258. 254. 253. 251. 249. 246. 
21 245. 242. 241. 238. 237. 237. 237. 236. 236. 234. 233. 232. 
2ll 229. 228. 225. 224. 224. 224. 224. 223. 223. 220. :?20. 220. 
29 220. 224. 227. 232. 231. 241. 243. 247. 251. 258. 266. 273. 
30 284. 292. 30 l. 311. 319. 327. 334. 342. 348. 355. 361. 368. 
31 313. 379. l86. 390. 402. 410. 422. 429. 439. 444. 450. 458. 
*SPECIAL POINTS 
11 1430/14 3. 
RIVER GAGE DATA 
STA. NO. 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
AUGUST 1969 
DISCH ARGE 1"1 CFS 
DAY 0200 0400 0600 OAOO 1000 1200 1400 1600 1600 2000 2200 2400 
1 464. 470. 4 76. 463. 469. 496 . 496 . 496. 496. 491. 487. 4AO. 
2 4 72. 462 . 448. 435. 415. 400. 387. 376. 365. 356. 'i49. 344. 
3 336 . 334. 331. 327. 325. 323. 321. 321. 321. 323. 324. 327. 
4 329. 334. 340. 345. 352. 358. 362. 366. 372. 378. 384. 367. 
5 392. 400. 405. 410. 419. 4 31. 439. 446. 452. 456. 466. 474. 
6 463. 469. 496. 506. 513 . 515. 520. 522 . 527. 527. 527. 527. 
1* 522 . 513. 506. 496. 460. 466 . 456. 462. 470. 476. 476. 4 70. 
6 460. 446. 429. 407. 390. 381. 375. 366. 363. 359. 355. 352. 
9 352. 355. 356. 359. 362. 366. 368. 368. 369. 369. 370. 370. 
10 373. 376. 376. 361. 386. 390. 395. 396. 403. 407. 412. 417. 
11 421. 424. 426. 429. 431. 433. 433. 429. 429. 426. 422. 421. 
12 417. 414. 412. 408. 410. 412. 414. 415. 417. 421. 424. 426. 
13 429. 411. 435. 437. 441. 442. 460. 462. 462. 468. 472. 476. ..... 14 480. 483. 489. 489. 489. 489. 489. 463. 480. 474. 466. 456 . ..... 15 448 • 442. 437. 431. 429. 426. 426. 426. 426. 42 9 . 433. 437. 
I 16 441. 444. 448. 454. 460. 466. 470. 476. 483. 469. 496. 496 • ....... 
~ I 7 506. 510. 515. 520 . 522. 52 7. 527. 527. 520. 510. 
496. 4BO. 
1.0 18* 462. 442. 426. 414. 405. 398. 395. 395. 398. 4 02. 407. 41 0. 
19 415. 422. 429. 435. 442. 448. 456. 462. 466. 470. 472. 474. 
20 472. 468. 462. 456. 446. 442. 439. 417. 437. 441. 444. 44A. 
21 456. 462. 466. 472. 476. 483. 485. 487. 469. 469. 469. 4 89 . 
22 489. 491. 491. 491. 496. 496. 506. 506. 510. 515. 520. 5?5. 
23 527. 531. 534. 516. 540. 546. 550. 552. 5'54. 557. 561. 561. 
24 564. 568. 569. 5 71. 576. 577. 578. 578. 576. 578. 576. 57 6 . 
25• 580. 581. 581. 583. 585. 585. 586. 599. 606. 609. 612. 614. 
26 611. 612. 612. 611. 611. 6 11. 610. 609. 609. 606. 60 2 . 593. 
27 580. 561. 534. 508. 487. 474. 464. 456. 448. 444. 439. 437. 
28 435. 433. 4 31. 431. 433. 437. 441. 444. 448. 454. 458. 464. 
2'1 468. 474. 460. 489. 496. 503. 513. 520. 527. 531. 540. 544. 
30• 552. 559. 564. 571. 577. 581. 585. 592. 593. 596. 598. 600. 
31 602. 604. 606. 607. 609. 611. 612. 614. 616. 617. 618. 618. 
•SPECIAL POINTS 
7 1500/452. 
I 8 1530/39 5 . 
2 5 1530/ 58 9 . 1630/605. 
30 1430 / 590. 
RIVER GAGE OATil 
STA. NO . 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLAOOR ROAO 
SEPTEMBER 1969 
0 I SCHARGE I'J CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 :?400 
1 620. 621. 623. 624 . 627. 629. 632. 634. 636. 636. 638. 639. 
2 1>44. 1>46. 1>55. 655. 1>57. 1>51. 1>51. 652. 65 2 . 652. 652. 652. 
3 652. 652 . 652. 652. 655. 655 . 656. 660. 660. 61>0. 660. 66 3. 
4 666. 6 71. 675. 680. 683. 685. 685. 690. 691. 693. 696. 1>99. 
5 701. 702. 705 . 705. 705. 705. 702. 696. 690. 677. 656. 639. 
6* 620. 605. 589. 566. 542. 513. 485. 483. 468. 458. 446. 437. 
7 426. 417. 408. 402. 397. 390. 386. 382. 378. 313. 372. 370. 
8 366. 363. 362. 161. 158. 310. 376. 379. 384. 389. 397. 41:?. 
9 422. 429. 437. 442. 448. 452. 454. 448. 444. 435. 424. 414. 
10 407. 402. 395. 390. 386. 390. 381. 381. 381. 381. 382. 382. 
11* 382. 382. 381 . 379. 375. 312. 386. l79 . 376. 370. 366. 362. 
12 362. 362. 361. 359. 361. 361. 362. 366. 372. 381. 390. 402. 
..... 13 414 • 429. 439. 448. 454. 460. 462. 460. 456. 454. 450. 450. ..... 14 450 • 450. 450. 450. 454. 450. 448. 441. 431. 424. 414. 407. 
I 15 397. 390. 382 . 376. 172. 366. 361. 356. 352. 347. 342. 338. __. 
16 334. 331. 329. 327. 323. 321. 318. 315. 312. 311. 108. 305. 
(.11 17 303. 301. 298 . 297. 295. 294. 292. 289. 286. 284. 284 . 281 . 0 
18 280. 271. 275. 275>. 273. 272. 271. 271. 271. 271. 272. 275. 
19 271>. 280. 284 . 289. 295. 299. 305. HO. 315. 320. 323. 32 7. 
20 329. 332. 333. 334. H4. 334. 331. 32 7. 321. 316. 310. 103. 
21 298. 293. 289. 285. 281. 279. 275. 271. 26 7. 266. 263. 260. 
22 258. 255 . 254. 250. 250. 249. 246. 245. 242 . 241. 240. 2 37. 
23 237. 234. 233. 232. 230. 228. 225. 224. 223. 220. 220. 219. 
24 218. 217. 217. 217. 219. 220. 219. 2 1 7. 216. 213. 212. 212. 
25 212. 213. 216. 218. 220. 224. 228. 232. 233. 236. 237. 231. 
26 238. 238. 240. 241. 245. 249. 254. 262. 267. 273. 279. 285. 
21 293. 297. 101. 306. 312. 315. 319. 323. 329. 331. 334. 340. 
28• 344. 348. 352. 356. 362. 366. 370. 381. 381. 382. 384. 386. 
29 386. 384. 379. 372. 362. 352. 340. 329. 320. 311. 302. 297. 





~IVtR GAGE CATA 
<, l 0 • NO. '>2 ~l(J 1\Ml\NA AT THE CRnSSING nF THE Mt..TUK[ N -T t~ MIILAD O R Rll Ail 
MEA'\J IJAILY DISCHARGE 1'\J CFS 
1969 
[lAY APRIL MAY JUNE JULY AU GUST SEPT O'B EK. 
l "1 I 1 1 • 179. 4R.4. 629. 
z M 114. 170. 4 0 7. 651. 
"l, M 117. 16 7. 32 7. 65(). , .. M 1 1 6. 178. 356 . 6!jj. 
') ~ 115. 176. 42 '} . 693. 
6 1'1 1 1 R. 165. 510. 527. 
7 M 12R. 155. 4H'). 395. 
H ~~ I 32. 147. 3'16. n :, . 
9 1-1 130. 14 1 • 361. 417. 
10 M 125. 1 3 7. 391. 390. 
1 1 'vi 129. 116. 427. 376. 
I 2 M 11?. 143. 416. 36~. ....... ....... l 3 M 1?.8. 163. 44 9 . 44(,. 
I 
~ 14 M 12 3. 167. 481. 441. 
(Jl 
1 s 97.2 116. 170. 414. 368. 
16 94.1 1 1 1 • 205. 46 f., . 3 21 • 
1 7 91.4 108. 25 7. 514. 293. 
1 8 89.A 109. 29R. 416. 274. 
1<-J 88.6 11 7. 344. 446. 30 0 . 
?0 8B.6 114. 367. 451. 326. 
2 1 88.6 157. 173. 4 77. 27<-J. 
22 8<.J.7 202. 419. 502. ?4R. 
?3 ~~ 92.6 220. 436. ')44. 22 Fl . 
24 104. 95.7 200. 331. 574. 21 7. 
25 103. 131. 199. 282. 5'-f2. 224. 
26 99.3 143. 273. 2'59. 60'1. 254. 
27 95 .H 129. 220. 238. 493. 314. 
28 91.6 1?.4. 209. 224. 441. 366. 
29 94.2 1 2 5. 202. 241. 504. 34~. 
30 M l 19. 1 q 1 • 124. 57R. 273. 
3 1 1 14. 411. 610. 
SECONDARY STATIONS 
At the nine crest stage partial record stations, water levels were 
measured to the nearest one-tenth of a foot with Model SR recorders. 
Stage discharge rating curves at all stations were established by one 
or more of four methods described in the next paragraphs . The same 
computer program that was developed for the primary station data was 
employed to compute 2-hourly and special-point discharges. The published 
discharges for the secondary stations are given to three digits because 
the computer program is designed to print three significant digits only. 
The accuracy of the secondary station discharge records is at best two 
dig its and in some cases only one digit may be significant. 
Rating curves were developed by the float-timing method of measuring 
discharge at four stations. They were the R1os Aisme near Urupia, Chive 
near Campamento La Leona, Chupururo near Campo Mata and Guepe near El 
Limon. At each station, the cross-section of the river at the gage 
was obtained by survey and referenced to the stage gage vertical control 
and to horizontal control marks painted on the bridge. Surface floats 
were timed over a measured distance either upstream or downstream of 
the gage at different positions in the cross-section. Each surface 
velocity was reduced by 10 percent to obtain an estimate of the verti-
cally averaged velocity and then multiplied by the area associated with 
each velocity for the stage existing at the time of the measurement. 
The sum of the average velocity-area products gave an estimate of the 
total discharge. The method does not account for any changes in the 
cross-section which may have occurred with the passage of the floods. 
Rating curves were established for the R1o Aisme near El Aisme and 
R1o Seco near Campamento La Leona by the float-timing method described 
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above and in combination with the slope-area method of esti ~ating dis-
charge. The slope-area method is adequately described in many publica-
ti ons [2] [3] [4]. 
Even though many efforts were made to obtain measurements of peak 
flood discharges on the R1os Carisito near Carisito and Purgatorio 
near El Purgatorio, only a few measurements of low flows were obtained. 
The high water marks remaining after the passage of a flood could not 
be adequately distinquished. To obtain a rating curve, cross-sectional 
surveys of the river reaches in the vicinity of the stage gages were 
taken to provide an estimate of the cross-sectional area. The water 
surface slope was assumed equal to the river slope obtained from the 
topographical maps. Manning's n was estimated for the reaches of 
both rivers and the stage discharge relationship was computed from 
Manning's equation and the stage-area relationships established from 
the surveys. 
/ / 
Both the R1o Carisito and R1o Purgatorio are wide, shallow sand-bed 
channels. The method employed to establish the stage-discharge relation 
is not considered very good for these types of streams. Therefore, 
the published discharges are to be considered only very approximate. 
Flows below four cfs in the R1o Carisito and two cfs in the R1o Purga-
torio are not published because the stages corresponding to these flows 
could not be obtained most of the time. 
The station on the Quebrada Mapiricure o San Miguel near El Aceite 
was located at the inlet of two large culverts that carried the stream 
through the road. Runoff from the small drainage area was so rapid that 
it was not possible to reach the site before runoff events had subsided. 
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The stage-discharge rating curve was established by ap plying well-
known hydraulic relationshi ps for culverts. 
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RIVER GAGE DATA 
/ 
NAME: S ta. No. S Rl Rio Aisme near Urupia. 
LOCATION : Longitude 63° 52.7 1 W, latitude 08° 56.2 1 N. Approximately 
41.3 km ENE of El Tigre, 2.2 km ESE of Urupia. 
DRAINAGE AREA: 187 sq mi (from topographic map). 
GAGE: Model SR recorder attached to left bridge abutment on down-
stream side of bridge. 
RECORDS AVAILABLE: May 21, 1969 through September 30, 1969. 
REMARKS: Record is fair to poor. 
CODING: M signifies missing data; E signifies estimated data. 
V-i.ew .e.oo!Ung dowYL6tltwn to the b!Udge oveJt the R.Zo A.<Ame. The SR 
ttecottdeJt .U v.U-<.b.e.e on the £.eM ¢-<.de o6 the photogttaph. 
I I- l 57 
SUMMARY OF DISCHARGE 11EASUREMENTS 
FOR 
STA. NO. SRl RIO AISME NEAR URUPIA 
Meas. 
No. Date Made by Stage Discharge Method 
ft cfs 
1 July 11 Richardson 5.6 218. Float-timing 
2 13 Richardson 8.2 295. Float-timing 
3 14 Duke 5.4 178. Float-timing 
4 Aug. 9 Stevens 6.2 177 . Float-timing 
5 13 Stevens 11.6 947. Float-timing 
6 14 Stevens 8.3 410. Float-timing 
7 21 Can ache 6.0 116. Float-timing 
8 23 Stevens 5.1 151. Float-timing 
9 25 Santos 9.4 574. Float-timing 
10 31 Romero 4.0 105. Float-timing 
RATING TABLE 
FOR 
STA. NO. SRl RIO AISME NEAR URUPIA 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge Height cha rge 
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 33.0 3.00 90.0 6.00 200. 9.00 480. 12 .00 1075. 15.00 2300. 18.00 4900. 
. 10 35.0 .10 g3.0 . 10 207 . . 10 495 . . 10 1105 . .10 2370. .10 5040. 
.20 37.0 .20 96.0 . 20 214 . . 20 510 . . 20 11 35 . .20 2440. .20 5180. 
.30 39.0 .30 9g.o . 30 221. .30 525. .30 1166. .30 2510. . 30 5320. 
.40 40.0 . 40 102. .40 228 . . 40 540 . . 40 1197 . .40 2580 . .40 5460 . 
.50 41.0 .50 105. . 50 235. .50 555. . 50 1229. .50 2650 . .50 5600 . 
.60 42.0 .60 108. . 60 242 . .60 572. . 60 1261. .60 2720 . .60 
.70 44.0 .70 111. . 70 249 . . 70 589 . . 70 12g4. .70 2790 . .70 
.80 46.0 .80 114. .80 256 . . 80 606 . . 80 1328. .80 2860 . .80 
.90 48.0 .90 117. . 90 263 . .90 623 . . 90 1363. .90 2930 . .90 
1.00 50.0 4.00 120. 7.00 270. 10.00 640. 13.00 1399. 16.00 3000. 19.00 
.10 52.0 . 10 123 . . 10 279 . . 10 659 . . 10 1436. .10 3080 . .10 
.20 54.0 .20 126 . . 20 288 . . 20 678 . . 20 1473 . .20 3160 . .20 
. 30 56.0 . 30 129. . 30 297 . .30 697. . 30 1510 . . 30 3240 . .30 
.40 58.0 . 40 132 . .40 306. . 40 716 . .40 1548. . 40 3320 . .40 
.50 60.0 .50 135. .50 315. .50 735 . . 50 1586. .50 3400 . .50 
.60 62.0 .60 138. . 60 324 . .60 754. . 60 1624. .60 3480 . .60 
.70 64.0 .70 141. . 70 333 . . 70 773 . .70 1663. . 70 3560 . .70 
.80 66.0 .80 145. .80 342. . 80 792 . .80 1702. . 80 3640 . .80 
.90 68.0 .90 149. .90 351. .90 811. _go 1741. .90 3720. .90 
2.00 70.0 5.00 153 . 8.00 360. 11.00 830. 14.00 1780. 17.00 3800. 20.00 
. 10 72.0 .10 157 . .10 371. . 10 850 . . 10 1820. . 10 3890 . .10 
.20 74.0 .20 161. . 20 382 . .20 871. . 20 1862 . . 20 3980 . .20 
. 30 76.0 .30 165 . . 30 3g3 . . 30 893. . 30 1906. . 30 4080 . .30 
.40 78.0 .40 170. . 40 404 . .40 916. . 40 1952 . . 40 4180 . .40 
.50 80.0 .50 175. .50 415. . 50 940. .50 2000 . . 50 4290 . . 50 
.60 82.0 .60 180 . . 60 428 . .60 965. . 60 2050 . .60 4400. .60 
.70 84.0 . 70 185 . .70 441. .70 991. . 70 2105 . .70 4520. .70 
.80 86.0 . 80 190 . .80 454. . 80 1018. .80 2165 . .80 4640 . . 80 
.90 88.0 .90 195 . _go 467. . 90 1046. .90 •2230 . . 90 4770 . .90 
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RIVE'~ GA';E DATA 
STII . \1 1 . SRI QJ O A I S~E NF~R URUP IA 
MII Y l'l& '-1 
DISCHAR Gf I N CF S 
OA Y :.1200 0400 0600 OAOO 1000 1200 1400 1600 1~0 0 ?00 0 2200 2 40 0 
7 I 1'. " ~ "· M 
,., 70 . () 70. 0 70 . 0 70.0 70.0 70 . 0 
n 71.. . 0 7 0 . 0 70 . 0 70 . 0 70 . 0 70 . 0 70 . 0 70 . 0 7 0 . 0 70. 0 70. 0 70 . 0 ....... 73 70 . 0 70 . 0 70 . 0 70. 0 70 . 0 r o . o 70 . 0 70 . 0 70 . 0 ro. o 7 0 . 0 70 . 0 ....... 24 70 . 0 7 0 . 0 70 . 0 70 . 0 70 .0 lO.O 70 . 0 7 0 . 0 70 . 0 70. 0 70 . 0 70. 0 
I _, i'5 7(J. 0 70 . 0 7 0 . 0 70 . 0 70 . 0 70 . 0 7 0 . 0 70. 0 7 0 . 0 70. 0 70 . 0 70. 0 
<.T1 7& 70 . 0 70.0 70 . 0 70 . 0 70 . 0 7 0 . 0 70 . 0 70 . 0 7 0 . 0 70. 0 70 . 0 7 0 . 0 
\0 ;> { { (J . () 7 o . u 70 . 0 70 . 0 70 . 0 70 . 0 70. 0 7 0 . 0 7 0 . 0 70 . 0 70 . 0 7 0 . 0 
?u l t; . o 70 . 0 70 . 0 70 . 0 70 . 0 70.0 70. 0 70 . 0 70 . 0 70 . 0 7 0 . 0 70 . 0 
?<.J l u . O 70 . 0 70 . 0 70 . 0 70 . 0 70 . 0 70. 0 70 . 0 74. 0 74. 0 74.0 {4. 0 
~0 74 . o 74 . 0 74. 0 74 . 0 74. 0 74. 0 74 . 0 74. 0 74 . 0 74.0 74. 0 70. 0 
3 1 71• • 0 74. 0 74. 0 74. 0 74. 0 74 .o 74. 0 74. 0 74. 0 74. 0 74. 0 14. 0 
•>P IC! ,\L l'll t :Hs 
NON l 
RIV ER GAGE [)ATA 
STA . ·~o . SR I RI O AI SME NcA R U~U ~IA 
JUN F 1969 
OI SC HA R(";E IN CFS 
01\Y 0/00 0 400 0600 OAOO 1000 1200 14 00 1600 ! BOO 2000 2200 2 40 0 
1 74 . 0 74. 0 74. 0 74 . 0 74. D 74.0 74. 0 74. 0 74. 0 74. 0 74. 0 74 . 0 
2 74. 0 74. u 74 . o 74 . 0 74. 0 74. 0 70 .0 70.0 70.0 70. 0 70 . 0 10 . 0 
70.0 70 . 0 7U. O 70 . 0 7 0 . 0 7 0 . 0 7 0 . 0 7 0 . 0 70 . 0 70 . 0 70. 0 70 . 0 
4 I U . ll 70 . 0 70 . 0 7 0 . 0 7 0 . 0 7 0 . 0 70 . 0 7 0 . 0 70 . 0 70 . 0 70.0 70 . 0 
'> 70 . 0 70 . 0 /0 . o 70 . 0 7 0 . 0 7 0 . 0 70 . 0 70 . 0 70.0 70.0 7 0 . 0 10 . 0 
6 70 . 0 70 . 0 70 . 0 70 . 0 7 0 . 0 70 . 0 7 0 . 0 70 . 0 70 . 0 7 0 . 0 70.0 70 . 0 
7 70 . 0 70 . 0 70 . 0 70.0 70 . 0 7 0 . 0 7 0 . 0 70 . 0 70 . 0 7 0 . 0 10. 0 70 . 0 
ti 70 . 0 70 . 0 70 .0 10 . 0 70 . 0 7 0 . 0 70 . 0 7 0 . 0 70 . 0 70 . 0 70.0 70.0 
') 70 . 0 70. 0 70 . 0 70 . 0 70 . 0 7 0 . 0 70. 0 7 0 . 0 70 . 0 7 0 . 0 70.0 70 . 0 
10 70 . 0 70.0 70 . 0 7 0 . 0 70 . 0 7 0 . 0 70 . 0 7 0 . 0 7 0 . 0 70.0 70.0 70 . 0 
II 70 . 0 70 . 0 70 . 0 10 . 0 70 . 0 70.0 7 0 . 0 70 . 0 7 0 . 0 7 0 . 0 70 .0 70 . 0 
12 70 . t) 70 . 0 70. 0 70 . 0 70 . 0 70.0 7 0 . 0 70. 0 70.0 70.0 70. 0 70.0 ...... lJ 70 . 0 70. 0 7 0 . 0 70 . 0 70 . 0 70 . 0 70 . 0 70.0 7 0 . 0 70 . 0 70.0 10 . 0 ...... 
I 14 70 . 0 70 . 0 7 0 . 0 70. 0 1 o . o 70 . 0 7 0 . 0 10.0 70. 0 70. 0 70.0 70 . 0 __. I '> 70 . 0 70 . 0 70 . 0 70.0 70 . 0 7 0 . 0 70 . 0 70 . 0 70 . 0 74.0 R2 . 0 ~6 . 0 
0"1 16 90 . 0 '!O . (J 90 . () 90 . 0 90 . 0 '!0.0 90 . 0 90 . 0 90 . 0 '!0.0 '>0 . 0 90.0 0 1 7 d2 . 0 qo . o tlO . O 80 . 0 so . o ')6 . 0 96 . 0 M " 'I M M 
18 :.1 .., M .., M M M .., M )o1 M M 
1'1 r1 M M 214 . 200 . 200 . 190. 200. 2 14. 214 . 200. 190. 
20 ltl O . 17 0 . 16 1. 151. 11H. 112. 11?. 120. 120. 1?0. 120. 120 . 
21 120 . 120 . 120 . 120 . 12 0 . 114. 114. 11 4 . 114. 114. 114. 114. 
n 1 L'-t. 114. 11 4 . I OH . IOH. 10 8 . 10 5 . 10'> . 10 '>. 105. 105. 105. 
2 I I O'J . 105 . 105 . 105 . 105 . 10'>. 105 . 105 . 105 . 10 5 . 105. 105. 
?4 10'> . 10 5 . 105 . 10'>. 105 . 105. 10'>. 120. 10'>. 10 5 . 105. 105 . 
75 l U'.J . 10'> . 105 . 105. 105. 105. lOS. 105. l OS . 105 . io5 . 105 . 
21> I OC> . 105 . 105 . 105. 105 . 105. 105. 105 . 105 . 105 . 105. 10 5. 
27 10'>. 10'> . 105 . 105 . 105. 10 5 . 105. 105 . 105. 105. 105. 105. 
2H l !l 1.J . LOS . 105. 105. 105. 105. l 05 . 105. 105 . 105. 105 . 105 . 
2'-1 10'>. 105 . 10'> . 105 . 105. 105. 105. 105. 105. 105. 10 5 . 105. 
1 0 1 U'J . l OS . 10 5 . 105 . 105. 105. 105. 105. 105. 105. 105 . 105 . 
* SPEC I AL PCllmS 
'Ill "'f 
RIV~R GAGF.: DA TA 
Srt. . 'JO . SIU RIO A!SMF ~EAR URUP I A 
JULY 1969 
DISCHARGE I N CF S 
DA Y 020U 0400 0600 ()800 1000 120 0 1400 160 0 1000 2000 2200 240 0 
I 105 . 1 0~ . 105 . 105 . 10 5 . 105. 105. 105. 105. 105 . 105. 105. 
2 10 ~) . 105 . 105 . 105 . lO S . 105. 105. 105. 105. l:l5. 105. 105. 
1 105 . 10 5 . 105 . 105. 105 . 105. 102 . 10? . 10 2 . 102 . 102. 102. 
4 101 . 10 2 . 102 . 102 . 107. 102. 102 . 102. 10 2. 102 . 10?. 102. 
~ 101. . 102 . 102. 96 . 0 'lb . 0 96 . 0 96 . 0 96 . 0 96.0 96 . 0 96 . 0 96 . 0 
b 96 . 0 96 , 0 96 . 0 96 . 0 96 . 0 96 . 0 96 . 0 96.0 96.0 96,0 96 . 0 96 . 0 
7 9!> . 0 96 . 0 96 . 0 96 . 0 96 , 0 96 . 0 96 . 0 96 . 0 96.0 96 . 0 96 . 0 96 , 0 
H 'l6 . (j 96 . 0 96 . 0 96 . 0 96 . 0 9b . O 90.:1 90 . 0 90.') 90 . 0 90 . 0 C)O , O 
' I Cl() , () 90 . 0 '10 . 0 9n . o 96 . 0 96 . 0 96 .0 96 . 0 96 . 0 90 , 0 90.0 '10 . 0 
10 '1Ll , I) '10 . 0 90 . 0 90 . 0 90,0 90 . 0 90 . 0 96 . 0 10>' . 132 . 135. 135. 
1 1 ~ 11 5 . 14? . 14 9 . 14 9 . 149 . 14 9 . 1!;0 . 1 7~ . 153. 14 5 . 145. 14 5. 
U* 14:- . 145. 14 5 . 14 '.> . 145. 145 . ?56 . 2')7 . 333. 3"33. 351 . 360 . - 13 3 71. 3fl2 . 1l:l2. 382 . 10/ . 360. 342 . 324 . 115. 288 . 2 70. 256 . - 14 ?42 . 228 . 200 . 190 . 180 . 175. 170 . 170 . 170. 165. 161 . 161. I l'>* 161 . 161 . 16 1. 161 . 161. 11> 1. 161. 161 . 161. 161. 180. 190 . ...... 16 200 . 200 . 200 . 200 . 700 . ;>00 . 214 . 214 . 214 . 214 . 214 . ?14. 
0"1 I f 214 . 701 . 200. 19'>. lB5. l !iO . ~ v '1 '1 M ~, 
I t! :~ ~~ ~~ '1 M llH . O 13A.O 11A . O 315 . 0 235. 0 215 . 0 215 . 0 
1 '1 21 ~ . 215 . M M M "' M ·'~ M 153. 161 . 161 . ?0 161 . 170 . 17 0 . 170. 180 . 190. 200 . 214. 214. 200. 200 . 1 '10 . 
21 I OU. 170. 161. 153. 145. 14 5 . n o. 13B. 132 . 129. 129 . 1?9 . 
22 1? '!. 1? 9 . 129. 129 . 129 . 129. 129 . 129. 129. 129. 129 . 129 . 
2.! 12'1 . 1?'1 . 12-1. 129. 129 . 12 9 . 129. 12 ') . 17.9. 12 9 . 129. 129. 
2'• U'l . 12'1 . 1 2'). 129. 129. 129 . 129. 126. 126. 126 . 126. 126. 
2'> 12 0 . 120 . 120. 120. 120 . 120 . 120 . 120. 120. 120. 120. 120. 
26 l ?U . 12 0 . 1?0 . 120 . 120 . 120 . 12 0 . 120. 120 . 120. 120 . 120. 
n l ?U . 12 C. 120 . 120. 120. 1 14. 114. 114. lOB. 101:1. lOB. 108. 
28 IOfl . lOR . 10d. 108. 108 . lO B. 108 . lOB, 108. lOB. lOA. 108. 
/ ' I lUi\ . 10~. 1 O>l . lOA . 10 l:l . 102. 102. 102. 10?. 102. 102. 102 . 
l O I 0£ . 102 . 102 . 102. 102 . 102 . 102. 102. 102. 102. 102 . 102. 
ll I 07 . 102. 102 . 102. 102. 102 . 10 2 . 102 . 10 2 . 10 2 . 102. 102. 
• >PFC I AL ~ [I PJT S 
II I \00 / 200 . 
12 1100/l ? l. 
IS ?I OU /17 '> . 
RIVEK GAGE DAH 
STA. \JO . Sll.l RI O AISME NEAR URU Pih 
AUGUST 196 9 
DISCHARGE I N CFS 
DA Y 0200 0400 0600 OflOO 1000 12 00 1400 1600 1!'<00 2000 2200 2 40 0 
1 102 . 102 . I OZ . 102 . 102 . 102 . 102 . 10 Z. 10 Z. 102 . 102 . 102 . 
z I OL . 10 2 . 10L . 107. . 102 . 10 2 . 96. 0 96 . 0 96 . 0 96.0 96.0 9 6. 0 
' j 96 . 0 '16 . 0 96 . 0 96 . 0 96 .0 96 . 0 96 . 0 96 . 8 96 . :1 12 0 . 132 . l Z6 . 
4 120 . 120 . 170 . IZO. 120 . 170 . 120 . 120 . 12 0 . 120. 120 . 120. 
5 l Zu . 120 . 120 . 120 . 120 . 120 . 12 0 . 120. lZ O. 120 . 120 . 120 . 
6 120 . 120 . 120 . 170 . 12 6 . 13 2 . 145 . 1~7 . 17 0 . 185 . 195 . 207. 
1 214. 2 14. Z l4 . 214. 20 7 . 207. zoo. 180. 161 . 161 . 16 l. 161 . 
8* IS:J . 151 . 15 2 . 138. 13 5 . 13 L• 13 2 . 129 . 161 . 180. 185 . 190 . 
9 20() . 200 . Z l4 . 2 14 . 214 . 2 14. 214. 214 . Zl4 . Z14. 214 . Z14 . 
10 2 14 . 214 . 200 . 1'10 . 185 . 185 . 18 0 . 175 . 170 . 170. 170 . 17 0 . 
l l * 170 . 17 0 . I 7 0 . 180 . 714 . 2 70 . 2 97. 1?4 . 33 ~. 333 . 333 . 34 2 . 
12 39 j . J'H . .., M M ~ v " ~ ,1.1 "; 1.1 
l3 ,\1 , ,'\ M M M "' 9 6 5 . '1 7 1 . 792 . 7 16 . 640. 14 572 . <;~:; . '> 10 . 4'10 . 428 . 4!5 . 39 '1. 391 . 18Z. 360. 360. 33 J . 
15 32 1• . :Jl'J . J 15. 306 . Z8fl . 288 . 27 0 . Z63 . 261 . 263 . 24Z . z 35. 
...... l b Z3'> . 2 1 t_, . 2 Z l • Z2 1. 200 . zoo . zoo . 190 . 190 . 185 . lAS. l HS . ...... I 7 100 . I 7 5 . I 7 ~ • I 70 . 16 '> • 11> 5 . 16 I. 153. !53 . 153 . 153. 15 3. 
I l>l 16 1 . I I> I. 16 1. 165. 17 0 . I 7 5 . I 7 5 . 170 . 16 5 . !53. 153 . 153 . _. 
m 1'1* 1 5 ~ . 1 ~ 3 . 1 !:> '1. 151. 17 '> . ll 5 . 42!1 . 4 80 . ~1 0 . 4R O. 4')4. 41 5 . 
N 20 1'11 . 142 . 1Z4 . 306 . 2R8 . 270 . z 70 . 2 4 9 . 742 . 235 . 228 . 72 1. 
21 22 1 . zoo . zoo . 200 . 700 . zoo . 200 . 214. 214. 2?1 . 221. 21 1. 
2 2 22 1. 221 . 22 1. 22 1. 72 1 . 2 14 . 200 . 1 tl ') . 1!10 . 175 . 170 . l 70 . 
71 165 . ltd. I '> J . 151. 15 3. 151 . 153. 161 . 170 . 175. 1 70 . ! 90 . 
24 Z l'· . ZZA . ?.3!:> . 242 . 2 35. 215 . Z3 5. 235 . 2 35 . 221. 214. Z0 7. 
25" 700 . 200 . 200 . 200 . 29 7. 4'-15 . 572. 4 95 . 49'). 454. 415 . 1'1 2 . 
26 . )htJ. 124. 10b . 297 . 2 79 . 2 ro. 2 4'1. 249 . 228. 20 7. 2 00. 1'!0 . 
2 7 lll U. In S . 16 1. 153 . 14 9 . I 41 . 13 Z. l3 Z. 13 2 . 13 2 . 132. 11 2 . 
Zll* I 12 . 13 Z. 132 . 132 . 13 2 . 132 . 112. 120 . 12 0 . 12 0 . 120. 120 . 
24 17 0 . 120 . 1 20 . 120. 120. 120 . 120 . 12 0 . 120. 120 . 120. 120 . 
30 120 . I ZO . 1 20 . 120 . 120 . 120. 120. 120. 120. 12 0 . 120. 170 . 
3l IZ tl . 110 . 120 . 120. 12 0 . 170 . 120. 120 . 120 . 1 20 . 120. 1? 0 . 
*~f' Er. Ihl Ptl I 'li T S 
!I 17 tlli/ 11 5 . 
11 O'l00 /l d5 . 1100 /214. 
1'1 0'100 / 1/>C, . 11 00 / 2 15. 1100 /1 93 . 
25 0 '100/ .! 1 1• . 11 00 /41'>. 1100/540. 1500 /572. 
2H 1\0 u /1 11 . 
Ma ximum s tage of 18 . 1 ft occurred between 0800 hrs August 12 and 1400 hrs August 13 . Estimated peak discharge for a stage of 18 . 1 ft is 5000 cfs. 
RIVER Gli ::;F DATfl 
STA. •10 . SRI ll. IO AISME NEAR URlJPIII 
SFPTEMilER 1969 
OISCIIfiRGE IN CFS 
[)flY 0200 0401) 060(1 O!lOO 1000 1200 1'•00 1600 l AOO 200 0 .?200 ?40 0 
l lZ u . 120 . 12 0 . 120 . 12 0 . 12 0 . 120. 120. 120. 12 0 . 120. 120. 
2 u o. 120 . 120 . 12 0 . 120 . 120. 120. 12 0 . 1? 0 . 12 0 . 120. 120. 
3 12 0 . 12 0 . 120 . 120. 12 0 . 12 0 . 170. 120. 1?0. 120. 120. 120. 
4 120 . 12 0 . 120 . 120. 120 . 120 . 114. 114. 1 14. 114. 114. 114. 
5 ll'<. 114. II'•· 114. 1 I'•. 114. 114. 114. 114. 114. 114. 114. 
6 114. 114. l l 4. 114. 114. Ill. Ill. Ill. Ill. ll l. 1 11. 11 1. 
f Ill. 11 l. Ill. Ill. Ill. ll l. 1 1 l. Ill. 1 l l. Ill. Ill. ll 1. 
tl Ill . Ill. Ill . Ill . Ill. Ill. l l 1. Ill. Ill. Ill. l 11. Ill. 
<.J Ill . ll l. Ill. Ill. Ill. Ill. 114. 114. 114. 114. 114. 114. 
10 114 . 114. 114. 114. 114. 114 . 114. 114. 114. 114. 114. ll '• . 
ll ll<t • 114. 114. 114. 114. 114. 114. 114. 114. 114. 114. 114. ....... 12 114. 114. 114. 114. 114. 114. 114. 114. 114. 114. 114. 114. ....... 
1 3 114. l 14. ,., M M 114. 114. 114. 11 7. 120. 120. 126. I ...... 14 1 ~?. l 3 2 . 13H. 1 i 11 . l 3fl . 14 5 . 145. 14 5 . 141. 138. 135. 135. 
m 15 l 3 1 . l 32 . 13 2 . 126 . 126 . 126 . 176 . 126 . 12 6 . 12 0 . 120. 114. w 16 II'• . 114 . l 14. 114. 114 . 114 . 114. ll '• · 114. 114. 114. 114. 
l f 114. 114. 114. 114. 114. 114. 108 . 108 . lOA. lOR. 108. l Oti . 
l H l Ot> . l Ot! . 10 -1. 108 . l OB . 10 8 . Ill. Ill. Ill • 11 1. Ill. Ill. 
J •) ll J. Ill. Ill. 1 II. Ill. Ill . Ill. Ill. 1 11. Ill. Ill. 1 ll. 
20 Ill . 111. ll J. 114. 114. 114. 120. 120 . 1?0. 12 0 . 120 . 120 . 
2 l 120 . 1? 0 . 120 . 120. IZ O. 114. 1 14. 114. 114. 114. 1 14. l I 4. 
LZ* 114. 114. 114. 114. 114. 114. 114. 114. 114. 120. 120. 137. 
23 I 3 L . 13 1 . l 32 . 14 5 . 14 5 . 145. 135. 135. 135. 135. 132. 13 2 . 
2 4 1"12 . l 32 . 132. 132. l 32 . 13 2 . 132. D?. 132. 132. 1"32. l~ Z . 
2'> l "\1 . 117.. 132. 1 32. 1 32. 132. 132. 1 3?. 132. 1 32. 132. 13L. 
26 11 1 . l ' 7 . l 32. 129. 12 9 . 126. 126. 126. 126 . 126. 120. 120. 
Zf u u. II 7. ll 7. 117. 117. 117. 1 1 7. 117. 117. 117. 117. 11 '. 
2 ti I 14 . 114. 114. 114. 114. 114. 114. ll'•. 114. 114. 114. 114. 
?<.J 114 . 114. 114. 114 . 114. 114. 114. 114. 114. 114. 114. 114. 
llJ II '•· 114. 114. 114. 114. 114. 114. 114. 114. 114. l 14. 114. 
* ~ P [( II\l P[I J ' JI S 
2l ?30 0 /1 26 . 
RIVER GAGE DATA 
/ NAME: Sta. No. SR2 Rio Aisme near El Aisme. 
LOCATION: Longitude 64° 04.8' W, latitude 09° 05.0' N. Approximately 
40.4 km SE of Cantaura, near El Aisme. 
DRAINAGE AREA: 23.8 sq mi (from topographic map). 
GAGE: Model SR recorder attached to right bridge abutment on ups tream 
side of bridge. 
RECORDS AVAILABLE : May 21, 1969 through September 30, 1969. 
REMARKS: 
CODING: 
Record is fair to good. Discharge less than 1 cfs was not 
tabula ted. 
M signifies missing data; E si gn i f i es esti mated data; 
blank signifies less than 1 cfs. 
V.<.ew .e.oo/Ung dowtt6.tlteo.m 61tom the. b!t.{.dge. . Note. the. 6ew .taAge. ltoelu Oft 
the. ehaMe.l. be.d . At a 6ew .e.oeatioY!-6 , the.Jte. Me ou;teJtopp.<.ftg.6 o6 
eoftgl.ome.ltatu Oft the. bed o6 th.<..6 .~>.tlteo.m . ThM !te.aeh o6 lt.{.ve.Jt ha.~> be.e.ft 
.6u.Jtve.ye.d .<.ft detail. 
II-165 
SUMMARY OF DISCHARGE MEAS UREMENTS 
FOR 
STA . NO. SR2 RIO AISME NEAR EL AISME 
Meas . Date Made by Stage Discharge Method 
No . 
ft cfs 
1 Aug. 9 Stevens 3.1 240. Float-timing 
2 18 Stevens 2.8 133. Float-timing 
3 Aug. - Stevens 10.8 9200. Slope-Area 
PROVISIONAL RATING TABLE 
FOR 
STA. NO. SR2 RIO AISME NEAR EL AISME 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge 
fee t cfs feet cfs feet cfs feet cfs feet cfs 
2.00 <l .00 4.00 628. 6.00 2090. 8.00 4500. 10.00 7750. 
. 10 7.00 .10 684. .10 2190 .10 4650 . . 10 7930. 
.20 15.0 . 20 741. .20 2300. .20 4800. .20 81 10 . 
. 30 27.0 . 30 799 . .30 2410. .30 4950. . 30 8290 . 
. 40 43.0 .40 860 . .40 2520 . .40 5100. .40 8470. 
. 50 61.0 .50 924 . . 50 2630. . 50 5250 . .50 8650. 
.60 81.0 .60 991. .60 2740. .60 5410. .60 8830. 
. 70 103. .70 1061 . . 70 2850. .70 5570 . . 70 9010 . 
. 80 127. .80 11 33 . . 80 2960 . .80 5730 . .80 9200 . 
. 90 154 . .90 1206 . . 90 3070 . .90 5890 . .90 9390 . 
3.00 184. 5.00 1280. 7.00 3180 9.00 6050. 11 .00 9580 . 
. 10 217. .10 1355. . 10 3300 . .10 6210. .10 
. 20 253. .20 1430. .20 3420 . .20 6380 . .20 
.30 292. . 30 1506 . . 30 3540 . . 30 6550 . .30 
.40 334. .40 1583. .40 3670. .40 6720. .40 
.50 378. .50 1661 . .50 3800. .50 6890. .50 
. 60 424. .60 1740 . .60 3930 . .60 7060 . .60 
. 70 472. .70 1820. .70 4070. .70 7230 . . 70 
. 80 522. . 80 1905 . .80 4210 . .80 7400 . .80 
. 90 574 . .90 1995 . .90 4350 . .90 7570 . .90 
II-166 
RIVER GAGE DATA 
STA. NO. SR2 RIO AISME NEAR El AISME 
MAY 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
21 M M M M M M 1.00 1. 00 1. 00 1.00 1.00 1. 00 
22 1. 00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 
23 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1. 00 1.00 1. 00 1.00 - 24 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1.00 1.00 1.00 - 25 1. 00 1.00 1. 00 1.00 1.00 1.00 1. 00 1.00 1.00 1. 00 1.00 1.00 I 26 1. 00 1. 00 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1.00 1.00 1.00 ..... 27 1.00 1.00 1.00 1.00 1. 00 1.00 1. 00 1.00 1.00 1. 00 1.00 1. 00 m ....... 28 1. 00 1. 00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 1. 0 0 1. 00 1. 0 0 
29 1.00 1. 00 1.00 1. 00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
30 1.00 1. 00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1.oo 1.00 







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































RIVER GAGE DATA 
STA. NO. SR2 RIO AISME NEAR EL AISME 
JULY 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1 1.00 1.00 1.00 1. DO 1.00 1. DO 1.00 1.00 1.00 1.00 1.00 1.00 
2 1.00 1. 00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1. DO 1. DO 
3 1.00 1.00 1.00 1.00 1.00 1.00 1. DO 1.00 1.00 1. DO 1.00 1. 00 
4 1. 00 1.00 1.00 1.00 1.00 1.00 1. DO 1.00 1.00 1.00 1.00 1.00 
5 1.00 1. 00 1. 00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1. DO 1. DO 
6 1. DO 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
7 1. 00 1.00 1.00 1.00 1.00 1.00 1. DO 1.00 1. DO 1.00 1. 00 1. 00 
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1. DO 1.00 
lj 1.00 1. 00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 1. 00 1.00 1.00 
10 1.00 1. 00 1.00 1.00 1.00 1. DO 1.00 1.00 1.00 43.0 61.0 43.0 
11 7.00 1.00 1.00 1.00 1.00 1. DO 1.00 334. 81.0 6 1. 0 4 3.0 15.0 
12 7.00 7.00 7.00 43.0 15.0 1.00 1.00 1.00 1.00 43.0 43.0 27.0 
13 15.0 7.00 7.00 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1. 00 
14* 1.00 43.0 43.0 15.0 15.0 378. 184. 127. 61.0 43.0 43.0 43.0 ...... 15* 43.0 43.0 43.0 27.0 27.0 27.0 7.00 7.00 1.00 184. 184. 81.0 ...... 
I 16* 43.0 15.0 1.00 1.00 1.00 1.00 1. DO 61 .o 334. 217. 81.0 43.0 __, 11* 15.0 !.ODE 1.00E 1.00E 1.00E l.OOE 1.00E 1. ODE 1.00E 1.00E l.OOE 924. 
0'1 1!1 * 334 . 184. 127. 81.0 81.0 81.0 61.0 61.0 253. 184. 6380. 2090. \0 I ll 860. 424. 334. 253. 184. 184. 127. 253. 127. 81.0 E 43.0 E 15.0 E 
20 1. 00 1. 00 1. DO 1. 00 1.00 1.00 1.00 1. DO 1.00 1. 00 1. 00 1.00 
21 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 
22 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1. 00 1.00 1.00 
23 1.00 1. 00 1. 00 1. 00 1.00 1.00 1. 00 1.00 1.00 1. 00 1.00 1.00 
24 1-00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1.00 1.00 1.00 
25 1.00 1.00 1.00 1.00 1.oo 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
26 1.00 1.00 1.00 1. 00 1. 00 1. 00 1.00 1.00 1.00 1.00 1.00 1. DO 
2 1 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 
28 1.00 1. 00 1.00 1.00 1 .00 1.00 1.00 1.00 1.00 1. 00 1.00 1. 00 
2'1 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 
30 1. 00 1.00 1.00 1 .00 1.00 1. 00 1.00 1.00 1.00 1.00 1.00 1. 00 





17 2230/621!. 2330/1210. 
II! 2100112t10. 
RIVER G4GE DATA 
SH . '1 0 . SR 2 R I O A!SM E NEAR E L AISME 
AU GUS T 196 9 
DISCHARGE I N CF~ 
DAY OLU U 0400 0 600 0800 1000 1200 140 0 1600 180 0 200 U 2200 740 0 
1 1. 00 1. 00 1.00 l. 00 1.00 1.00 1.00 1. 00 1.00 1. 00 1. 00 1. 00 
2 1. 00 1.00 1.00 l. 00 l. 00 1. 00 1.00 t.oo 1.00 1. 00 1.00 1. 00 
3* 1. 00 1. 00 1. 00 1. 00 1.00 1.00 1. 00 1. 00 1.00 1.00 1. 00 628. E 
4* 424. 251 . IA4. 127. 81 . 0 43.0 f' 15.0 E l. ODE 1. 00 1. 00 1. 00 1. 00 
~ L. 00 1. 00 1. 00 l. 00 1.0 0 1. 00 1.00 1.00 1.00 1.00 L.OO 1. 00 
b l. 00 l. 00 1.00 1.0 0 1. 00 1. 00 l. 00 1.00 l.OO 1. 00 1.00 1. 00 
7 1.0 0 1. 00 1. 00 1. 00 l. 00 1. 00 1. 00 1.00 1.00 1. 00 1. 00 1. DO 
8* 1. 00 1.00 1. 00 1. 00 1. 00 1. 00 l. 00 1.00 799. 135 0 . 6?8. 378. 
9* 292 . 253. 1tl4. 154. 154. 103. 81.0 184. 154. 8 1. 0 43.0 E 15. 0 ;: 
10 1. 00 1. 00 1.00 1. 01) 1. 00 1. 00 1. 00 1.00 1.00 I. 00 1. 00 1. 00 
11 * 1. 00 1. 00 1 . 00 1. 00 1. 00 1. 00 1 . oo 128 0 . 62H. 378. 1280. 5250. 
1 2 ·noo . 11 M .., M M " " '1 18 4. 184. 1~4. 
1 3 127. 127. 101. 8 1. 0 b 1. 0 ?7. 0 7. 00 l. 00 1. 00 1. 00 1.00 1. 00 
14 1. 00 1 . 00 1.00 1. 00 1.00 1. 00 l. 00 l. 00 1. 00 l. uo 1. DO 1. 00 
1 ~ 1 . 0 0 1 . oo 1.00 1. 00 1. 00 1. 00 I. 00 1. 00 1.00 1. 00 1. 00 1. 00 ...... 16 1.00 1. 00 1. 00 1. 00 1.00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 1. 00 ...... 1 7 1. 00 1. 00 1.00 1. 00 1. 00 1. 00 1.00 1.00 1.00 1. 00 61. 0 2 7. 0 I ...... 1rl* I 5 . 0 l. 00 1. 00 1. 00 253 . 184. 12 7. t a ·l. 10 3. 62 8 . 741. 3 7 8. 
'-I I y 217 . ll:l4 . 10 3. 8 1. 0 61.0 61 . 0 6 1. 0 61 . 0 4 3 .o 43. 0 27 .o 2 7. 0 
0 20 1 5 . () 15 . 0 1 ~ . o 7. 00 7. DO 7.00 7.0 0 1. 00 1.00 l. 00 1.00 1. 00 
21 1. 00 I. OU l. 00 1. 00 1 . 00 1. 00 1. 00 1. 00 1.00 1. 00 1 . 00 1. 00 
22 1. 00 J. 00 1. 00 1. 00 1.00 1. 00 1. 00 1. 00 1.00 1. 00 1.00 1. 00 
23 1. 00 I . 00 1.00 1. 00 1.00 1. 00 27.0 4 3 . 0 101. 103. 81.0 61.0 
24 61.0 4 l.O 15. 0 7. 00 1. 00 1. 00 1. 00 1.0 0 1.00 1. 00 1. 00 1. DO 
2~ 1.0 0 1. 00 l.OO 1. 00 1. 00 1.00 1. DO 1.00 1.00 1. DO 1. DO 1. 00 
26 1. 00 I. DO 1.00 1. 00 1.00 1. 00 I. 00 I. 00 1. 00 1 . oo 1.00 1. 00 
2 , 1. OC 1. 00 1.00 1. 00 1.00 1.00 1. 00 43.0 43.0 2 7. () 7 . oo 1. ou 
2U* I. UU I . 00 1. 00 1. 00 1. 00 1. 00 1. 00 184. 61.0 43. 0 2 7.0 15 . 0 
2'1 7. 00 1. 00 1.00 1.oo 1. o o 1.0 0 1. 00 1. 00 1. 00 1. 00 L.OO 1. 00 
30 J. lJU 1. 00 1.00 1. 00 1.00 1. 00 1.00 1. 00 1. 00 r. oo 1. 00 1. 00 
31 1. 00 1.00 1.00 1.00 1.00 1. 00 1. 00 1. DO 1.00 1. 00 1.00 1. 00 
• S Pb C IAL P0 1"1 TS 
3 112 0 /l.O Of 
4 0020 / flhO . 
H 17 00 /1. 00 1900/2 410. 
9 17 00/75.1 . 
11 15 Uu/I.OO 2 1 00 /3~4. 2 320/671 0 . 
1H 0'100 11. 00 10 10 /HB . 11l00/l03. 202011430. 
23 1 500 /t>I . n 
RIVER GAGE DATA 
STA. NO. SR2 RIO AISME NEAR El AISME 
SEPTEMBER 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1* 1. 00 1.00 1.00 1.00 1.00 1.00 1. 00 81.0 43.0 27.0 15.0 7.00 
2 7.00 1.00 1.00 1 .. 00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
3 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
4 1.00 1.00 1.00 1.00 1.00 1. 00 1. 00 1.00 1.00 1.00 1.00 1.00 
5 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
6 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
7 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
8 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
9 1.00 1.00 1.00 1.oo 1.00 1. 00 1. 00 1.00 1.00 1.00 1.00 1.00 
10* 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 799. 799. 334. 103. 
11 61.0 43.0 27 .o 27.0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
12 1.00 1.00 1.00 1.00 1.oo 1.00 1. 00 1. 00 1.00 1. 00 1.00 1.00 - 13 1.00 1.00 1.00 1. 00 1.00 1. 00 1.00 1.00 1.00 1.00 1.00 1. 00 - 14 1.00 1-00 1.oo 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 I 15 1.00 1.00 1.00 1.00 1.00 1.oo 1.00 1.00 1.00 1. 00 1.00 1.00 -....... 16 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 1.00 1.00 1. 00 - 17 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 18 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1. 00 
19 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
20 1.00 1.00 1.00 1-00 1.oo 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 
21 1.00 1.00 1.00 1.00 1.00 1.00 1.oo 1.00 1.00 1. 00 1. 00 1.00 
22* 1.00 1.00 1.oo 1.00 1.00 1.00 1.00 1.00 184. 61.0 43.0 15.0 
23 1.00 1.00 1.00 1.00 1.00 1.oo 1.00 1.00 1.00 1.00 1.00 1. 00 
24 1.oo 1.00 1.00 1.00 1.00 1 •. oo 1.00 1.00 15.0 1.00 1.00 1. 00 
25 1. 00 I. 00 1-00 1.oo 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
26 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
27 1-00 1.oo 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
28 1.00 1.00 1.00 1 .oo 1.00 1.00 1.00 1.00 1.00 1. 00 1.00 1.00 
29 1.00 1.00 1.00 1.00 1.00 1. 00 1~00 1.00 1.00 1.00 1.00 1. 00 
30 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1. O<i 1.00 1.00 1.00 
*SPECIAL POINTS 
1 1500/1.00 1550/103. 
10 1700/154. 1900/1280. 
22 1700/334. 
RIVER GAGE DATA 
/ 
NAME: Sta . No. SR3 Rio Carisito near Carisito. 
LOCATION : Lo ngitude 63° 56.8' W, latitude 09° 21 .8' N. Approximately 
25. 2 km WSW of Aguasay, near Carisito. 
DRAINAGE AREA: 15.8 sq·mi (from topographic map) . 
GAGE: Model SR recorder attached to left bridge abutment on downs t re am 
si de of bridge. 
RECORDS AVAIL ABLE: May 19, 1969 through September 30, 1969. 
REMARKS: Re cord is good. Shifting contro l method was applied from 
May 19 through September 30. Discharge less than or equa l 
to 4 cfs was not tabulated. 
CODING: M signifies missing data; E signifi es estimated data; 
blank signifies discharge less than or equal to 4 cfs. 
V-<.ew too/Ung u.p6bteam 6Jtom .the. b.!t-<.dge_ a..t .the. Rio Ca!U.A-<..to ga.g-<.ng 6-i..te.. 




























SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 










PROVISIONAL RATING TABLE 
FOR 









.50 335 . 
.60 385 . 
. 70 430. 




. 20 760. 
.30 840. 
. 40 920. 
. 50 1000. 











.10 1530 . 
.20 1630 . 
.30 1730 . 
.40 1830 . 
.50 1930 . 
.60 2030 . 
. 70 2130 . 
.80 223D. 
.90 2320 . 
5.00 2410. 
.10 2500 . 
.20 2590. 
.30 2680 . 
.40 2770 . 





























RIVER GAGE DATA 






DISCHARGE IN CFS 
1200 
M 
1400 1600 1600 2000 2200 2400 
zzo. 260. 17 .o 9.19 
RIVER GAGE DATA 
sr~. No. SRJ RID CARISITO NEAR CARISITO 
JUNE 1969 
Dl $CHARGE IN CFS 











11 - 12 -I 13 ...... 14 





21 13.5 E 155. 65.0 408. 65.0 65.0 33.2 
22 2 5 . 3 25 .3 29.0 25.3 25.3 25.3 17 .o 17.0 22.0 22.0 E 22.0 E 22.0 E 
23 22 .o E 22 .o E 22.0 E 11.0 E 17.0 E 17.0 E 17.0 E 17.0 E 123. 123. 38.0 22.0 
24 22.0 22.0 M M M M M M 14 M M - M 
25 M M M M M M M M 50.0 29.0 29.0 22.0 













2 22 . 0 











































RIVER GAGE DATA 

































22 . 0 
22 . 0 
33.2 










RIVER GAGE DATA 
STA. NO. SR3 RI O CARIS IT O NEAR CARISITO 
AUGUST 196 9 
DISCHARG E IN CFS 













D ....... 14* ....... 
I 15 
9.19 
















*SPEC IAL POI NTS 
14 1H~/11.9 
23 13 00/2 . 11 7 1500/l9 .0 1630/65.0 
24 1 63~ /1 3 . ') 
RIVER GAGE DATA 
STA. NO . SRl RIO CARISITO NEAR CARISITO 
SEPTEMFIER 1969 
DISCHAR~E IN CFS 












...... 12 ...... 13 


















24 0500/960. 0530/1300. 
RIVER GAGE DATA 
/ 
NAME: Sta. No. SR4 Rio Chive near Campamento La Leona. 
LOCATION: Longitude 63° 51.2 1 W, latitude 09° 03.2 1 N. Approximately 
44.8 km W of Oritupano, 6.1 km NNW of Campamento La Leona. 
DRAINAGE AREA: 63.6 sq mi (from topographic map). 
GAGE: Model SR recorder attached to right downstream side of bridge. 
RECORDS AVAILABLE: May 24, 1969 through September 30, 1969. 
REMARKS: Record is fair to poor. 
CODING: M signifies missing data; E signifies estimated data. 
V-<.ew .f..oo/Ung up.~>btea.m to the SR Jtec.oJtdeJt and bJt-<.dge on the R-Z.o Ch-<.ve 
neaJt Campamento La Leona. 
II- 181 
SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 
STA. NO. SR4 RIO CHIVE NEAR CAMPAMENTO LA LEONA 
* ** Discharge Discharge Discharge 
Meas. Under Through Over 
No. Date Made by Stage Bridge Culverts Road Method 
ft cfs cfs cfs 
1 July 11 Richardson 4.0 72. 0 0 Float-timing 
2 12 Richardson 3.4 49. 0 0 Float-timing 
3 Aug. 12 Stevens 8.6 397. 97 0 Float-timing 
4 13 Stevens 8.4 41 2. Float-timing 
5 13 Stevens 7.8 65. 0 Float-timing 
6 14 Stevens 7.0 173. 0 Float-timing 
7 22 Canache 3.4 50. 0 0 Float-timing 
8 25 Santos 7.8 199. 0 Float-timing 
9 26 Stevens 6.6 191. 0 Float-timing 
* Flow through the culverts begins at a stage of 5.5 ft (est.) 
** Flow over the road begins at a stage of 8. 15 ft 
RATING TABLE 
FOR 
STA . NO. SR4 RIO CHIVE NEAR CAMPAMENTO LA LEONA 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 2.00 20.0 4.00 65.0 6.00 155. 8.00 360 . 
. 10 .10 22.0 . 10 67.0 .10 163 . .10 385 . 
.20 .20 24.0 . 20 69.0 .20 171. .20 415 . 
0 30 .30 26.0 . 30 71.0 .30 179 0 30 450 . 
.40 .40 28.0 . 40 73.0 .40 187 0 .40 490 . 
. 50 0.00 .50 30.0 . 50 75.0 .50 195 . .50 535 . 
. 60 1.00 .60 32.0 . 60 78.0 .60 203 . .60 585 . 
0 70 2.00 0 70 34.0 . 70 81.0 .70 211. .70 640 . 
. 80 3.00 .80 36.0 . 80 84.0 .80 219 . .80 700 . 
. 90 4.00 .90 38.0 . 90 87.0 .90 227 . .90 765. 
1.00 5.00 3.00 40.0 5.00 90.0 7.00 235. 9.00 835 . 
. 10 6.00 .10 42.0 . 10 94.0 .10 243 . .10 
.20 7.00 .20 44.0 .20 98.0 .20 251. .20 
0 30 8.00 . 30 47.0 .30 102 . .30 260. 0 30 
. 40 9.00 .40 50.0 .40 106. .40 270 . . 40 
. 50 10.0 .50 53.0 .50 110. .50 280 . .50 
. 60 12.0 .60 56.0 .60 119 . .60 292 . .60 
. 70 14.0 .70 59 .0 . 70 128. 0 70 . 306 . .70 
. 80 16.0 .80 61.0 .80 137. .80 322 . .80 
. 90 18.0 .90 63.0 .90 146 0 .90 340 . .90 
II-182 
RIVF R G.H;£ llA U 
S TA. Nn . 5~ 4 ~ 1 0 CH !V£ ~ElM C ft~Pft~ E~ T n L~ LEON I 
MAY 1%'1 
CJ ! SCHA~Gf ! Ill CFS 
OAY 0/JO ll40d OoOO OHOO 1000 120 0 I 4 00 1600 180 0 200 0 220 0 2 40 0 
24 r' M "' ~ I~ 20 . 0 ?0 . 0 20 . 0 20 . 0 2G . u 20 . 0 70 . 0 2'> 2o . D 2 '1 . U 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 70 . 0 20 . 0 20 . 0 20 . 0 70 . 0 - 2<> 2 ,) . n 20 . 0 zo . o zo . o 20 . 0 ? 0 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20. 0 20 . 0 - 2 7 ZIJ . J 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . (; 20.0 ?0 . 0 I __. l'h zu . o 20 . u ZJ . O zo . o 20 . 0 7 0 . 0 20 . 0 20 . 0 20 . 0 20 . 0 70 . 0 ?0 . 1) co ?.'I 20 . (; ? C. j 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 ?4 . U 24 . 0 24 . 0 w ~0 24 . 0 24 . 0 24 . 0 24 . 0 24 . 0 24 . 0 74 . 0 24 . 0 24 . 0 24 . (J 24 . 0 1 4. 0 
3 I 2 '• . () 24 . 0 24 . 0 24. 0 24 . 0 2 4. 0 24. 0 24. 0 24 . 0 24 . (; 24 . 0 24 . 0 
• SPiC ! AL Pfi !' iTS 
r. r. ~.l. 
RIV ER G4GF DATA 
'i TA. NO . <;R4 RIO CH IVE ~EAR CA MPAMENT O LA L E0~ 4 
JUN E 1 '169 
DISC HAI{ GE I N CFS 
DAY O.!'lU 0 400 0600 0!100 1000 1200 1400 1600 1!100 2000 220 0 ? 400 
1 24 . 0 7'•. 0 24.0 24. 0 24.0 2 4. 0 24 . 0 24 . 0 24.0 24.0 ?4 . 0 ?4 . 0 
" 2'· . c ?4 . 0 24 . 0 24. 0 24 . 0 24. 0 24 . 0 24.0 24 .0 24.0 24 .0 ? 4.0 3 24 . 0 24 . 0 24 . 0 24 . 0 24 . 0 24.0 ?4.0 24.0 24.0 24. 0 24.0 2 4.0 
4 ?4 . 0 2 4 . 0 2 4. 0 ? 4. 0 24. 0 24 . 0 24. 0 24.0 24.0 24. 0 24.0 2 4. 0 
5 ?4.0 24 . 0 24. 0 24 . o 2 4. 0 ?4 . 0 24 . 0 24 . 0 24 .0 24. 0 24 .0 24. 0 
6 24 . 0 24 . 1) 24. 0 24. 0 24 . 0 2 4. 0 24 . 0 24 . 0 24.0 24 . 0 24.0 24 . 0 
7 24 . 0 2 1-+ . u 74. 0 24. 0 2'•· 0 24 . 0 24. 0 24.0 24 . 0 24 . 0 24. 0 24 . 0 
8 2'• . o 2 4 . 0 24 . 0 24 . 0 24 . o 24.0 24.0 24.0 24.0 2 4. 0 20.0 20 . 0 
') 2() . () 20 . 0 20 . 0 20 . 0 20 . 0 ? 0 . 0 20.0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 
10 z u . o 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20.0 20.0 20 .0 
11 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 2o . o 20 . 0 20 . 0 20 . 0 20. 0 20 . 0 20 . 0 - 12 70 . 0 20 - 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 zo . o 20.0 20 . 0 20 .0 20 . 0 - 13 20 . 0 ?0 . 0 20.0 20.0 2u . o 20 . 0 20. 0 20.0 20.0 20.0 20.0 20.0 I 14 20 . 0 20 . 0 20 . 0 20. 0 20 . 0 20 . 0 20 . 0 20.0 20.0 20. 0 20.0 20.0 __, 
00 1 ~ 7.0 . 0 ?O . o zo . o 20 . 0 20 . 0 20 . 0 20 .0 20 . 0 20 . 0 20.() 20.0 20 . 0 
~ 16 l\ ) . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 ~1 M ~1 
1 7 I~ ; t M "' "i 7 0 . 0 20- 0 20 . 0 20.0 20 . () 20.0 2 0.0 111 2L. . O 20 . 0 zo . o 2o . o 20 . 0 20 . 0 20.0 20.0 20 . 0 20 . 0 20.0 20.0 
19 2U . O 20 . a 20 . 0 24 . 0 24 - 0 2 !1 . 0 40.0 40 . 0 40.0 36 . 0 32.0 32.0 
20 32 . o 32 . o 30 . 0 30 . 0 30 . 0 30. 0 30.0 3 0 .0 28 . o 28.0 28.0 2fl .O 
2 1 u .. o 24 . 0 24 . 0 24.0 20 . 0 20. 0 20 .0 20.0 20.0 20.0 20.0 zo.o 
22 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20.0 20.0 20. 0 20.0 70 . 0 
23 20 . (; 70 . 0 2o . o 20. 0 20 . 0 20. 0 20 . 0 20.0 20.0 2o . o 20.0 2 0. 0 
2 4 EIJ . () 20 . 0 70.0 20 . 0 zo . o 20.0 20 .0 20.0 20.0 20 . 0 20.0 20.0 
2 '> z o . o zo .u zo . o 20 . 0 20.0 20 . 0 20.0 20.0 20.0 20 . 0 20.0 2 0. 0 
76 20 . 0 20 . 0 20 . 0 2o . o 20.0 20 . 0 20 . 0 20.0 20.0 20. 0 20.0 20.0 
2 I 20 . (] 20 . 0 20 . 0 20 . 0 20 - 0 20.0 20.0 20 .0 20.0 20 . 0 20 . 0 20.0 
28 zu . n 2o . o 20 . 0 20 . 0 20 . 0 .?0 . 0 20 .0 20.0 16.0 16. 0 16.0 20 .0 
2'l 7 0 . 0 ?0 . 0 20 . 0 2o.o 20.n 20. 0 20.0 20.0 20.0 20. 0 20.0 20 . 0 
30 20 . 0 ?0 . 0 70 . 0 20.0 20 . 0 20 . 0 20.0 20.0 20.0 20.0 20.0 20.0 
* S ~H. I <\ L l'fl I ~ITS 
'<I Hill 
RIVER GAGE DATA 
STA. NO . SR4 q Jo CHIVF ~E A R CAMPhMEN TO LA LEONA 
JULY 1969 
DISCHARGE I 'll CFS 
DAY Ol'OO 0400 0600 0 8 00 1000 1200 14 00 1600 1800 2000 2200 2 400 
1 2U . O 7.0 . 0 20 . 0 ?0 . 0 20 . 0 20 . 0 20 . 0 20.0 20.0 20 . u 20.0 20.0 
l 2U . O 10 . u 20 . 0 20 . 1) 20 . 0 20 . 0 20 . 0 20.0 20.0 20 . 0 ?0.0 20 . 0 
3 20 . 0 ?0 . 0 ?0 . 0 20 . 0 20 . 0 ?0 . 0 20 . 0 20 . 0 .?0.0 20 . 0 20. 0 20.0 
4 20 . 0 ?0 . 0 20.0 ;>o. o 20.0 ?0. 0 20 . 0 20.0 20.0 20.0 20.0 20.0 
5 2J . {l ?0 . 0 20 . 0 20 . 0 20 .0 20.0 20.0 20 . 0 20 . 0 20 . 0 20.0 70 .0 
6 ?u . o ?0 . 0 20 . 0 20 . 0 20.0 20.0 20 . 0 20 . 0 20.0 20. 0 20.0 2 0. 0 
7 20 . 0 20 . 0 ?0 . 0 20 . 0 20 . 0 ?0.0 20 . 0 20 . 0 20.0 20 . 0 20.0 20. 0 
H 20 . 0 2 0 . 0 20 . 0 20 . 0 20 . 0 20 . 0 ?0.0 20 . 0 20.0 20 . 0 ?0.0 2 0. 0 
9 2 0 . 0 20 . 0 ;>O . O ?0 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20. 0 20.0 
10* / :J . O ?0 . 0 20 . 0 20 . 0 20 . 0 20.0 20 . 0 20 . 0 20.0 36. 0 69.0 73.0 
11 * 73 . 0 71.0 73.0 n. o n.o 65. 0 6 1. 0 59 . 0 5 3 . 0 53.0 50.0 50. 0 
12 5u . u 50 .0 50 . 0 50 . 0 50 . 0 50. 0 50 . 0 53.0 61.0 69 . 0 81.0 8 7. 0 
1 3 90 . 0 '-lO . O 8 1. 0 n. o 65.0 6 1. 0 56 . 0 53 . 0 50.0 47. 0 47.0 44. 0 - 14 42.0 42 . 0 40 . 0 40. 0 42.0 4 2 . 0 42 . 0 42.0 44. 0 4 7. 0 47.0 47.0 -I 1 '.> 4 -,. 0 4 I . 0 4-.. o 4? . 0 40.0 40 . 0 40. 0 40 . 0 4 0 . 0 4 0 . 0 40.0 40. 0 _, 1o 40 . 0 40 . 0 40 . 0 40. 0 4 0 . 0 3H. O 36.0 36.0 36.0 36 . 0 36. 0 36 . 0 co 1 I 36 . 0 16 . 0 3& . 0 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36.0 36 . 0 36.0 36 . 0 
l11 1H 3o . O 36 . 0 36 . 0 36 . 0 36.0 36 . 0 36 . 0 M ~~ M M M 
1'-1 ."1 i·i "1 M M 44.0 50 . 0 50 .0 M M M M 
20 M .. ~' M M 73.0 n . o 73.0 73.0 73. 0 73.0 73.0 
21 7 .L O n. o n.o 73.0 73.0 73. 0 73 . 0 73 . 0 69.0 69. 0 65.0 65.0 
22 o'> . O 6 1. 0 56. 0 53 . 0 53 . 0 50.0 44. 0 44 . 0 40.0 40. 0 4 0 . 0 40.0 
23 4lJ.O 40 . 0 36.0 36.0 3h.O 36.0 32 . 0 32.0 32 . 0 32 . 0 32 . o 32.0 
2 4 l Z . O 3£ . 0 32.0 32.0 32.0 30.0 30 . 0 30.0 30.0 30. 0 30.0 30.0 
2 '>* ~(J. () 3U . O 30 . 0 30 . 0 30 . 0 30.0 30.0 30.0 30.0 32. 0 40. 0 56.0 
26 ~ u . o 53 . 0 44.0 40.0 38.0 36.0 36 .0 32 . 0 32.0 32 . 0 36 .0 40.0 
2 7 -.u . o '•'t . lJ 42.0 38.0 36.0 36.0 34. 0 34.0 34.0 34. 0 34.0 34.0 
2b ~4 . 0 34 . (, 34. 0 34 . 0 34. 0 34.0 32.0 30.0 30.0 30.0 30.0 30.0 
2'-1 '10 . 0 ;>11 . 0 2A . O 2H.O 26.0 26 .0 26 . 0 26 . 0 2h.O 26.0 26.0 2 6. 0 
30 2 1· . 0 ?6 . (J 26 . 0 26 .0 26 . 0 24 . 0 24 . 0 24. 0 24.0 24.0 20 . 0 20 .0 
31 7 0 . 0 ?o . u 20 . 0 20.0 20 . 0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
*~P LC: I AL P1l I n S 
10 1 90lJ / I~ . O ;> 100 /4 4 . 0 
11 ll ()lJ / 6 1. 0 
7'> 2 I OU /1 1, . 0 2 3\lll/44.0 
~IVER GAGE 01\TA 
STA. '-1 0 . SR4 R I O CH IV E NEI\R CIIMPIII~I:!IITO LA LEO !II A 
AUGUST 1969 
DI SCHARGE: I '~ C F S 
OilY o~q :; 0'•Cl C OoOO 08 00 1000 1200 t400 1600 !ROO 2000 2200 ? 400 
I ZJ . n ? O. C 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 zo.o 20 . 0 20 . 0 ?0.0 
2 Z t; . O 20 . 0 ?u . o 20 . 0 20 . 0 20 . 0 20 . 0 20. 0 20 . 0 zo .o 20 . 0 70 . 0 
"l * 20 . 0 ?0 . () ? 0 . 0 20 . 0 20 . 1) 20 . 0 20.0 20 . 0 20.0 20 . 0 32.0 56 . 0 
'•* 6 / . n n . o 73 . 0 n.o 6 7. 0 61 . 0 56 . 0 56 . 0 61.0 65 . 0 65 . 0 6'1 . 0 :, 71. 0 lt. O 69 . 0 6 ') . 0 6 '; . 0 65 . 0 63 . 0 6l . O 63.0 6 3.0 6 3.0 63.0 
6 '; (, . ~ 5b . O 56 . 0 56 . 0 56 . 0 53 . 0 53 . 0 44 . 0 44. 0 44. 0 44 . 0 44. 0 
4 0 . (J 4 0 . 0 40 . 0 40. 0 4 0 . 0 >t. . O '•0 . 0 38 .0 34.0 34 . 0 34. 0 34 . 0 
8 * y • • 0 34 . 0 3 4 . 0 32 . o 32. 0 32 . 0 30 . 0 30 . 0 47 . 0 6'l . O 90 . 0 9 0. 0 
<J 9 l- . C ,·Jo . u 8 4 . 0 "f5.0 71. 0 6'-1 . 0 65 . 0 63 . 0 63 . 0 6 1. 0 63.0 65 . 0 
I 0 09.0 69 . 0 {.'l . O 74 . 1 n . o "f 3 . 0 74.6 74.6 74.6 74. I 73.0 73 . 0 
II * 7 l . 0 74 . I 76 . 1 B . O Cl4 . 0 78 . 0 78.0 78 . 0 7 8 . 0 90 . 0 II 'l . 187 . 
12* 2 ~~ . ;>:, l. ,.., I' ~~ :-< M 640 . 6 4 0 . 585 . 640 . 515. 
I H lj ~ 5 . ~ I? • 5 ' 5 · 5 '5 . 5 35 . ~ 35 . '160. >22 . 32Z . 322 . 306 . 306 . 
14 2'12 . 2 ~ (J . ?f<O . 2 6 0 . ?s t. 2 3 5 . 235 . 235 . 2 11. 203 . 203 . 195 . 
1 5 t'h · l 7 'I . 15 5 . 11 7. 12 8 . I I 0 . t02 . 'lO . O qo . o 81 . () 75. 0 75.0 
t 6 n . o 7t. c 6~ . 0 6'; . 0 61 . 0 6 1. 0 <;'l. O 6 t. o 5'l . O 56 . 0 56 . 0 56 . 0 ..... t 7 ~ b . O 53 . u Sj . O 50 . 0 50 . 0 44. 0 44 . 0 44. 0 44. 0 44. 0 44. 0 44.0 ..... 18 44 . 0 44 . () 44 . 0 44 . 0 44 . 0 44 . 0 53 . 0 53.0 53. 0 50. 0 47. 0 44.0 
I 19* 44 . 0 44 . 0 44 . 0 50 . 0 61 . 0 8 7 . o 11 o . t3 7. 171. 17 '1 . 171. 137. _, 
(X) 20* 1t u . 4~ . 0 R 7 . 0 65 . 0 65 . 0 6 1. 0 9Fl . O 11 0 . 11 0 . 11 0 . 110. It O. 
"' 2 t* tt <l . It 0 . 'lO . o 8 1 . 0 75 . 0 7 5 . 0 7~. 0 n . o 73 . 0 b9 . 0 6'l . O 6'l . O 22 &1. 0 S9 . G Sb . O 5o . o 5 3.0 53 . 0 50 . 0 50 . 0 47. 0 44. 0 44.0 44 . 0 
23 44 . 0 44 . 0 4 U. O 4 0 . 0 40 . 0 311 . 0 40 . 0 4 4 . 0 47. 0 47 . 0 4 7 . o 47 . 0 
24" tt O . U 4 7 . 0 4 7. 0 so . o so . o 50 . 0 63.0 67.0 71.0 7 5 . 0 146. 235 . 
2':> ?4 \ . ~5 1. 2~ t. M M M 292 . 340 . 292 . 292 . 292 . 292 . 
26 2U<l . ? 71) . 270 . 2 60 . ?43 . 2 t 'l . 203. M M M M M 
27 ~ :1 r-1 ~ M M 65 . 0 65 . 0 65 . 0 65 . 0 65.0 65 . 0 
2 U 6:.. .. v 6 ':i . 0 65 . 0 6'> . 0 6l . O 6 1. 0 6 1. 0 61 . 0 61.0 56. 0 56 .0 56 . 0 
29 'J(, . Q ~3 . 0 5 "3 . 0 5o . o 50.0 50.0 53.0 53 . 0 53 . 0 53 . 0 5 3.0 53 .0 
j (J <; 1. 0 ~l 3 . 0 ., 3 . () 53 . 0 5 3. 0 5 ·s. o 5 0 . 0 50 . 0 50. 0 50 . 0 50 . 0 50 . 0 
31 ~ll . O ,1) . (; ,0 . 0 50 . 0 50 . 0 40. 0 "lB.O 38.0 38 .0 38 . 0 38.0 38.0 
*'>P FC. 111L •'I ' I "H'> 
1 Z t 0 0 /1 1 . • . ) ?"!(10 / 4 ;> . 0 
'• 111 OU/t. l . u 
~ I f OOl l4 . 11 1-J J0 / 65 .o 2. 100 / 8 4 . 0 
It ? 1 UJ / 1JO . '> ? }00 /1 '>5 . 
12 0 I UU I 1 I >. 
1 ) 1 "\0 0 I '> ~ •; . 
19 1 1 Otl / f '> . 0 t~ fJO /l O? . 
20 U7 () J If ' ' . 11 1\ 0•J /t ' l? . 
2 1 u r,o u / 1 I .J . 
? 4 I 1< 111 / '>.I. D 1 1 l l/ / '11) . 0 ? lO O/ t 'l5 . 
RIVE R GhGE DATA 
~ Ttl. 'ln . 5P4 RIO CHIVE NEhR CAMPhMENTn LA LE O',jl\ 
SEPT[ f'.B ER 1969 
DI SCHARGE I N CFS 
UAY 0/')l) 0 4::J O 01:>00 OROO 1000 1200 14 00 1600 1'100 2000 2200 240 0 
l J h . U 3'1 . 0 38.0 36.0 36 . 0 16.0 36.0 16.0 36.0 36.0 36.0 36.0 
£ 36 . o 36 . 0 16.0 16.0 36 . 0 ~~ "' M M M M M 3 " M M M M 32 . 0 32.0 32.0 32.0 32.0 32.0 32.0 4 .l< . •l 1 2 . 0 12.0 32.0 v.o 12.0 32. 0 32.0 32 . 0 32.0 12. 0 32.0 
5 -~L . 0 1 2 . 0 ll. 0 32.0 12.0 12.0 28.0 28.0 2fi.O 28 . 0 28.0 28.0 
6 { II . 0 2fl . O 28 . 0 28 . 0 28 . 0 28 . 0 28 . 0 2'1 .0 2A.O 28.0 28.0 28.0 
7 2o . o ?9 . 0 2!l . O 2<1 . 0 28 . 0 28 . 0 ?8 . 0 28 .0 28 .0 28 . 0 28.0 28 . 0 
8 ?h . O ?8 . 0 2tl . O 28 . 0 2fl . O 28 . 0 28 . 0 28 .0 28.0 28 . 0 211.0 28 .0 
'I 2d . O 2il . O 28 . 0 28 . 0 28 . 0 28 . 0 30 . 0 30.0 30.0 30 . 0 30.0 30 . 0 
10 30 . 0 .lO . O 3U . O 30.0 30. 0 30.0 26 . 0 26 . 0 26 . 0 26 . 0 26.0 26 . 0 
11 Z6 . 0 26 . 0 26 . 0 2& . 0 26 . 0 26 . 0 26 . ::> M M M M M 
...... 12 I' ·~ M M M M 44.0 47.0 4 7 .o 4 7 . o 4 7 .o 47.0 ...... l".l 51l.O 56 . 0 56 . 0 5'l . O 59.0 56 . 0 56.0 56.0 53. 0 51.u 53.0 50.0 
I 14 50 . 0 50 . 0 50 . 0 44.0 44.0 40 . 0 40 . 0 16.0 36.0 34 . 0 34.0 34. 0 __, 
1 ~ 14 . 0 1~ . () 34 . 0 34 . 0 34 . 0 10. 0 10 . 0 30.0 30.0 30 . 0 30 . 0 30 . 0 00 ....... 1b l O. (J 30 . 0 .10.0 30 . 0 .lO.O 30 . 0 28 . 0 ?fl . O 28.0 28 . 0 28.0 28 . 0 u 2:1. 0 ?a . CJ 28 . 0 28 . 0 28 . 0 28.0 ?13 . 0 29 . 0 28 . 0 ?ll . O 28 .0 28 . 0 
18 ?6 . 0 ?i> . O 26 . 0 26 . 0 26 .0 26 . 0 26 . 0 24 . 0 24 .0 ?4 . 0 24.0 24. 0 
1 '1 24 . 0 14 . 0 24 . 0 24 . 0 24 . 0 ?4 . 0 24 . 0 24.0 24.0 24 . 0 24.0 24. 0 
20 ?4 . 0 24 . U ?4 . 0 24 . 0 24 . 0 2 4.0 24 . 0 7.4 . 0 24 . 0 24 . 0 24 . 0 ;> 4. 0 
2 1 ?4 . () /4 . 0 24.0 24 . 0 24 . 0 24 . 0 24 . 0 24 . 0 24.0 24 . 0 24 . 0 24. 0 
22• ?4 . 0 £4 . 0 ?4.0 24 . 0 24 . 0 24 . 0 26 . 0 42 . 0 61.0 69 . 0 65 .0 56 . 0 
23 ~ i . il 'J 3 . 0 4 7 . o 47.0 44.0 44.0 44.0 40 . 0 40. 0 36 . 0 36.0 36.0 
24 l4 . ll l4. (J 34 . () 34.0 34 . 0 34.0 34 . 0 36 .0 36.0 36 . 0 36.0 36 . 0 
2'> 31>.0 l6 . G 36 . 0 36 . 0 .l6.0 36 . 0 36.0 36.U 32 . 0 32.0 32 . o 32 . o 
26 1 ;) • !j 1? . 0 12 . 0 32 . 0 12.0 32 . 0 32.0 3?.0 32.0 12.0 32.0 12.0 
2 I 1/ . 0 l2 . 0 12. C 32 . 0 32.0 32.0 32 . o 30.0 30.0 30.0 30.0 jO . O 
2H }I , . () .lO.o 30 . 0 30 .0 30.0 30.0 E 30.0 E 30 . 0 E 30.0 E 30.0 f 30.0 t: 30 . 0 E 
2'1 ~" . c 10 . 0 !:: 30 . 0 E 30 . 0 E 36 . 0 E 16.0 E 36.0 36.0 16.0 36.U 16.0 .16. 0 
30• 16 . 0 16 . U 26 . 0 26 . 0 26 .0 26.0 26 . 0 26 . 0 26.0 26 . 0 26.0 26.0 
•~P ~C iaL Jl'li'H5 
72 l '>OCI / l (l . n 17 'l0 / 't7 . 0 
10 o~o :;; ~ ~ . n 
RIVER GAGE DATA 
~ 
NAME: Sta . No. SR5 Rio Chupururo near Campo Mata. 
LOCATION: Longitude 64° 03.5 1 W, latitude 09° 12.6 1 N. Approximately 
34 .5 km ESE of Cantaura, 1 km SW of Campo Mata. 
DRAINAGE AREA: 60.0 sq mi (from topographic map). 
GAGE: Model SR recorder attached to right downstream side of bridge. 
RECORDS AVAILABLE: May 19, 1969 through September 30, 1969. 
REMARKS: 
CODING: 
Record is fair to good. 
M signifies missing data; E signifies estimated data. 
V.{.ew .toolu:.ng dowfU.tJteam .to .the b.!Udge oveJL .the R.(o ChupuJtuJw YleM Campo 
Ma.ta . The !J.toa.t well !Jolt .the SR Jtec.oJtdeJL -i.-6 v.U..{.b.te between .the c.JtOM-
bMung OYl .the .JUgh.t ¢e.t_ On p.{.eM . 
II-189 
SUMMARY OF DISCHARGE f1EASUW1ENTS 
FOR 
STA . NO. SR5 RIO CHUPURURO NEAR CAMPO MATA 
Me as. 
No. Date Ma de by Stage Discharge Method 
ft cfs 
July 19 Stevens 8.5 452. Float-ti ming 
2 Aug. 9 Stevens 3.5 54. Float-timing 
3 12 Stevens 9.0 504. Float-timing 
4 13 Contreras 4.8 107. Float-timing 
5 14 Contreras 5.2 137 . Float-timing 
RATING TABLE 
FOR 
STA. NO . SR5 RIO CHUPURURO NEAR CAMPO MATA 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs 
2.00 0.00 4.00 70.0 6.00 200. 8.00 395. 10.00 615 . 
. 10 3.00 .10 75.0 . 10 209 . . 10 406 . .10 
.20 6.00 .20 80.0 . 20 218 . . 20 417 . .20 
. 30 9.00 .30 85.0 . 30 227 . . 30 428 . . 30 
.40 12.0 .40 90.0 . 40 236 . . 40 439 . .40 
.50 15.0 .50 95.0 . 50 245 . .50 450. .50 
.60 18.0 .60 101. . 60 255 . .60 461. .60 
. 70 21.0 .70 107. . 70 265 . . 70 472 . .70 
.80 24.0 .80 113 . . 80 275 . . 80 483 . .80 
.90 27.0 .90 119. . 90 285 . . 90 494 . .90 
3.00 30.0 5.00 125. 7.00 295. 9.00 505. 11.00 
.10 34.0 .10 132 . . 10 305 . .10 516. .10 
.20 38.0 .20 139 . . 20 315 . .20 527. .20 
. 30 42.0 . 30 146 . . 30 325 . . 30 538 . . 30 
.40 46.0 .40 153. . 40 335 . .40 549. .40 
. 50 50.0 .50 160 . . 50 345 . . 50 560 . .50 
.60 54.0 .60 168 . . 60 355 . .60 571. .60 
.70 58.0 . 70 176. . 70 365 . . 70 582 . .70 
.80 62.0 . 80 184 . .80 375. .80 593. .80 












































































































































































































































































































































































































































































































































































































































































I{!Vt::R r.AGt OA TA 
<;r A • 'J[) . q5 RIO CHUPlJ~lJRO illl'I\R Cfi.,PC"l Ml\fA 
JU"lt 1969 
o r s: HII~ GF. ! 'I CFS 
llAY OL'Jll ()4QIJ 0600 OilOO 1000 1200 1400 1600 1 >lOO 2000 2200 ?400 
1 ll . O,l o . oo o . ou o . oo o . oo o . oo o . oo o . oo o . oo o . oo o . oo o . oo 
2. u . OtJ o . on o . oo o . uo o . ou o . on o . oo o . oo o . oo o . oo 0 .0 0 o . oo 
3 u . ou o . uo o . oo 0 . 00 o . oo 0 . 00 o . oo o . oo o . oo o . oo o . oo o . oo 
4 u . oo o . oo o.oo 0 . 00 o . oo o . oo o . oo o . oo o . oo o . oo o . oo o.oo 
5 o . oo o . oo o . oo o . oo 0 . ()0 o . oo o . oo o . oo o . oo o . oo o.oo o.oo 
6 u . t..o o . oo o . oo o . oo o . oo o . oo 0 . 00 6 . 00 6 . 00 12. 0 12. 0 12. 0 
7 ,) . . 1u t ~ . () 1? . 0 r :. . o ! H. !) ( !< . 0 l t< . O 18 . 0 24.0 10. 0 30 . 0 30 . 0 
!! 24 . 0 24 . 0 24 . 0 24 . 0 lH. O I H. 0 ! H. O 1A. O 24 . 0 38 . 0 30.0 30 . 0 
<J ~u . o 24 . 0 .!4 . 0 ,14 . 0 111. 0 1H. O 18.0 1 '1 . 0 l il . O l fl . O l A.O 18 . 0 
10 1o . O 1 tl . 0 l H. O 18 . 0 l U. O 18 . 0 18 . 0 18 . o 18 . 0 18 . 0 18.0 18.0 
II 1t! . tJ !fl . 0 18 . 0 l A. 0 I S. O 15. 0 1 ~ . 0 1'> . 0 15 . 0 15. 0 15.0 15. 0 
12 1'> . 0 1<; . o 1'> . 0 15. 0 15 .0 12 . () 17 . 0 12. 0 12.0 12. 0 12.0 12. 0 ..... I _I 12 . 0 12 . 0 12 . 0 12. 11 12 . 0 15 . 0 15 . 0 r:.. o l S . O 15. 0 15. 0 15.0 ..... 
I 14 t ~ . n 18 . 0 18 . 0 r r,.o 15 . 0 1c . o 12 . 0 1?. 0 15.0 18.0 18.0 1!! . 0 __. 15 1 ~ . o 1» . U !R. O ! fl . 0 1~. 0 1'<. 0 r e . o 1". 0 18 . 0 18 . 0 18. 0 !B.O 
\0 16 1<1 . 0 1 q . 0 1 b . 0 1 fJ . 0 IH. O 18 . 0 IH. 0 I A. O 18 .0 18 . 0 18 . 0 18.0 N I 7 111 . 0 11! . 0 lfl . O 74 . 0 10 . 0 ! O . fl 24 .0 24. 0 24 . 0 24 . 0 24.0 24. 0 
1 a t 1 ... 0 I IJ . o 1•1 . 0 IH . O 18 . 0 18 . 0 24 . 0 ·3o . o 30 . 0 24 . 0 24. 0 1!! . 0 
19 1tl . O u . o 6. 00 o . oo o . oo o . oo 0 .0 0 o . oo o . oo o . oo o . oo o . oo 
lO () . ()(: 0 . 00 ().00 o . oo 0 . 00 o . oo o . oo o . ou 0 . 00 o . oo o.oo 0 . 00 
21 u . cHJ 0.00 o.oo o . oo o . oo o . oo o .o o o . oo o . oo o . oo o . oo o . oo 
n tl . UCJ o. ou u . t:O o . oo u . oo o . oo o .o o o . oo o . oo o . oo o . oo o . oo 
n u . oo o . oo 0 . 00 o . oo o . oo o . oo o .o o o . oo o . oo o.oo o.oo o. oo 
24 O. OP 0 . 00 o . oo o . ou o . oo o . oo o.oo 6.00 6 . 00 6.00 6.0 0 6 . 00 
2') h . OO 0. 00 o . ou o . oo o . oo o . oo o.oo o .oo 12 . 0 12. 0 12. 0 6 . 00 
?b ,, . 0() 6 . 00 o . oo o . oo o.oo o.oo o .oo o . oo o .oo o .oo o.oo o.oo 
<I 11 . 00 o . ()() 0 . 00 o . oo o . oo o . oo o . oo o . oo o . oo o . oo o . oo o .oo 
2!1 0 . 00 () . ()() o . oo o . oo o . 00 o . oo o . oo o .oo o .o o o . oo o.oo u . oo 
l ' l u . uo u . ,;o o .oo o . oo o . oo o . oo o . oo o . oo o . oo o . oo o .o o o . oo 
30 u. oo O. OtJ o . oo o . oo o .oo o.oo o . oo o . oo 12. 0 18 . 0 I R.O 11:! .0 
~'>l'tC1f.L l'fl 1'JfS 
0\;L\f\r 
I{IVER GAGE DATA 
STA . '110. SR5 RIO CHUPURUI{O NEAl{ CAMPO MATA 
JULY 1969 
DISCHARGE I N CFS 
DAY 0200 0400 0600 OAOO 1000 1200 1400 1600 1800 2000 2200 2400 
I 1'>.0 15 . 0 9 . 00 9.00 12.0 12.0 12.0 12.0 6.00 6.00 6.00 6.00 
2 o . ~o 6 . 00 o . oo o . oo o . oo o .oo o.oo o.oo o .oo o.oo o.oo o . oo 
3 u .oo o.oo o.oo o . oo o.oo o.oo o . oo o .oo o.oo o.oo o.oo o.oo 
4 o .o o o . oo o.oo o . oo o . oo o.oo o.oo o . oo o.oo 12.0 6.00 o . oo 
5 o . oo o . oo o . oo o . oo o.oo o.oo o.oo o . oo o.oo o .oo o.oo o . oo 
6 o . oo o . ou o.oo o . oo o . oo o .oo o.oo o . oo o.oo o.oo o.oo o.oo 
7 o . oo o.oo o . oo o . oo u .o o o . oo o.oo o .oo o .oo 12.0 12.0 12. 0 
1:! 12 . 0 12. 0 6 . 00 6.00 o . oo o.oo o .o o o.oo o .oo o . oo o.oo o .oo 
9 o . oo o.oo o . oo o.oo o . oo o . oo o . oo o .oo o . oo o.oo o .oo o.no 
10 o.uo o.oo o . oo o . oo o . oo o.oo o .oo o . oo o .o o 9.00 9.00 9 . 00 
I I 12.0 12. 0 12.0 12.0 12.0 12.0 12.0 12. 0 9 . 00 9 . 00 9.00 9.00 
12 ') . 00 9 . 00 9 . 00 9 . 00 9 . 00 9 . 00 9 .00 9 . 00 9 .00 9.00 9.00 9.00 
13 &. uo 6 . 00 6.00 6 . 00 6 . 00 6.00 6 .00 6 . 00 6.00 6.00 6.00 6.00 
...... 14* Ul . O lt!.O 18.0 18.0 18. 0 18.0 18.0 15.0 15.0 34 . 0 14.0 42.0 ...... I'> Vt . O 24.0 18. 0 18.0 18.0 111.0 15.0 15.0 24.0 38.0 38 .o 311.0 
I 16 31:! . 0 3A.U 31! . 0 3H . O ,.., ~ '" ~ M 27. 0 24.0 21 . 0 _. I f* 18 . 0 1!!.0 I S . O 15. 0 15. 0 1'>.0 15.0 15. 0 15.0 15.0 62.0 192. 
1.0 Ill* 70 . 0 ')5 . 0 95 . 0 9S . O 62 . 0 54. 0 46.0 30 . 0 30.0 30. 0 450. 560 . w l'l 450. 406. r,so . 4'>0. "395 . M M '1 125. 101. 8o.o 66.0 
20 50 . 0 42. 0 30 . 0 30. 0 10.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 
2 I lo.O IH. O 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 18.0 lll.O 
22 I !J .O 18.0 18.0 lA . 0 18.0 18.0 18.0 1A.O 1A.O 18.0 18.0 11:!.0 
23 1u . o lo.o 18.0 18.0 ltl. O 18.0 18.0 IA.O 18.0 18.0 18.0 18.0 
24 l cl .O 18 .0 lA.O 18.0 1A.O IA.O 18.0 18.0 15.0 15. 0 15.0 15. 0 
25 1 ~ . 0 15 .0 1~.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 
26 1'>.0 1~. 0 15.0 15.0 15 .0 15.0 15.0 15.0 15 .o 15.0 15.0 15.0 
21 1~. 0 1'>. 0 1S.O 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 
28 1 ~ . 0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15. 0 
29 1~.r) 15.0 1'>.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15. 0 
10 15 . 0 1'>.0 15.0 15.0 15.0 15.0 15.0 15.0 1S.O 15.0 15.0 15.0 
31 1'> . 0 15 .0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 
*SPECIAL f'fii"'TS 
14 l'l 00 /1A.O 
I 7 2100 11 5 . 0 2320/209. 
11:! 0900 / tl:J . () 2 100/70 .0 2l00/582. 
~ IV E~ GAGE DATA 
STfl . NJ . sq 5 ~ 1 0 CHUPURURO NFA~ CAMPO MA TA 
AUGUST 1<J 69 
lJ !SCH AR GE l 'J CFS 
I> AY o;:w 0 40() OoOO OROO 1000 17. 00 14 00 1o00 1900 2000 22Q ;) l 't 0 :) 
1 1 ·-; . o 1 '> . 0 ! S . O 1'; . 0 15 . 0 1 ~ . 0 15 . 0 1 ~ . u 15 . 0 15 . 0 15 . 0 1 <; . 0 
2 l c_i . U l~ . l) 15 . 0 15 . 0 15 . 0 15 . 0 1S. O 1S . O 1 ~ . 0 15 . 0 15 . 0 15 . 0 
l* 1:> . 0 1J . o 15 . 0 15 . 'l 15 . 0 1? . 0 15 . 0 42 . 0 42. 0 4 2 . 0 42. 0 42 . 0 
4 4 2 . C 42 . u 4 2 . 0 39 . 0 "1 0 . 0 ? 7 . 0 2'• · 0 2 1. () 2 1. 0 21 . 0 2 1. 0 2 1. 0 
5 c 1. ll 21 . J ?1. 0 1 ~ . 0 1!l . O 1a . o 1/l . O 1R. O 1 ~ . 0 18 . 0 18 . 0 18 . 0 
6* 1<> . 0 1:.! . 0 1 <1 . 0 1B. 0 18 . () 18 . 0 18 . () 1~ . o 111 . 0 10 . 0 24. 0 50 . ') 
I * q •J . u !JO . O 46 . 0 30 . 0 10 . 1) 21 . 0 21. 0 n . o 21 . 0 2 1. () 21. 0 2 1. 0 
~· 7 L. D 21 . u 21 . 0 2 1 . o 21 . 0 71 . 0 2 1. 0 2 1. 0 21 . 0 42 . 0 146. 146 . ' I* l'•o . 1"l <J . 9 ~ . 0 ~8 . 0 50 . 0 1 tl . O ~ 8 . 0 ·~ o . o 3 0 . o 10 . lJ 24. 0 10 . :J 
l lJ 1() . 0 2'·. 0 24 . 0 2 4 . 0 24 . 0 24. 0 2'•. 0 2 4.0 24 . 0 2 4. J 24 . 0 2 4 . 0 
11 * 74 . 0 2' ... () ~ l.. fl 24 . 0 24 . 0 ? 4. 0 ?4 . 0 24 . 0 24 . :J 24 . 0 24. 0 146 . 
12* 14 (> . 14 1J . l 1t 0 . 450 . 450 . 439 . 4 l'J . 4"1 4 . 505 . 4 6 I . 39<; . 3S5 . 
1H l 'J'> . ?00 . 146 . 1 11. CJO . O 80 . 0 80 . 0 12S . 13?. 184 . 72 1. 7 2 1. 
14* 22 I. 7 )fj . 16 .) . 12""' . qs . n ~5 . 0 90 . 0 125 . 153. 13 '1 . 11 '1 . 10 1. 
1 ~ f} ~ . ~ ) '10 . 0 'JO . O RS . O HO . O 80 . '1 80 . 0 HI) . O 80 . 0 !l:) . L, fi(J . () uo . o 
1t> !jl, . lJ f!O . U flU . () !10 . 0 an . o '10 . 0 AO . O fi O. O AO . O il :J . J 80 . 0 BO . Cl 
I 7 ~o . o HO . O ~o . o HO . O f!O . O RO . O t<O . O >10 . 0 ~ o . o R') . L 'lO . :J ~o . o 
1 tl~ >JlJ . O ~l) . lJ [11) . 0 80 . 0 8 0 . 0 RO . O 80 . 0 20'1 . 10 I. 90 . 0 95 . J CJ ~ . o 
1'1 'h . l) 'l'> . fl 'J5 . 0 <JO . O ~ "' ~ M .. ~· "' " ...... ...... 20 ' "-1 " M M ~ M M ~ :-~ ·~ '1 I n ': ~ ,v '1 ~ I ' " ,. ,. ~ v ,, _, 
2 1 ,·,l t< ;,. •  II. M "' M 
.. " ~ .., \0 ?30 ,, ,, M ,.. M M 1. 95 . 0 9? . 0 17 6 . 160 . 160 . ~ 
? 4* 11>11 . 1 3•i . 10 l. 90 . 0 eo . o I' ).' v v v " ': 
?~· 
,, ,. 1-1 .. 14. 0 ~R . O 3A.O (lO . o 'I H. O 3H. O - ~ . 0 lK . O 
2(, 1 :J . 0 1 11 . 0 3B . O 38 . 0 M M ,, ,.. M ., ·" :~ ?/ ,. .. '1 " 2'- . 0 2 1. 0 2 1. 0 71 . 0 2 1. 0 21 . 0 1H. O 1 d . 0 
?tJ ~ 10 . (j 1 p . 0 1o . O 18 . 0 18 . 0 11J . O l H. O 24. 0 2 1. 0 2 1. 0 21 . 0 71 . 0 
/ '1 \ IJ . O 4 (, . 0 42 . 0 18.0 '3 8 . 0 34. 0 30 . 0 2 1. 0 ?4 . 0 ?4 . 0 ?4 . 0 ')li • 0 
) 0 / 4 . II ? 4 . [; 24 . 0 2 1. 0 21 . 0 2 1. 0 2 1. 0 27 . 0 ~ 'l . O 24 . 0 74 . 0 2 1. ') 
1 1 / I. 0 n . o 2 1. I) ?1. 0 18 . 0 18 . 0 11J . O 1P . O 1A. O 18 . 0 1H. O 1 A. <l 
*\1'1 r. 1 Il l I'<' 1 '· T S 
I 1•,olJ/ j ~ . u 
(, 1 I Ill / l il . 0 
I ll '> 00 /1,? . ll 
h I IG<l /71 . 0 2 trHI I 1 1 'i . 
I U~Ou /1 2' • · 0 7dtl / !t O. 0 
11 7 l <lU / 14. () 
11 o 1Uu /'- 5 •J . 1 -, 1)() /'• ~0 . 71 00 / 450 . 
11 () ~ ~; () l l 1• ') . f1 >Oil/ 1 1> 11. 1 '•00 1111. 1900/ 160 . 
14 '1 'lU t : I I ~~ '• • 
!11 1~ (1.1 / "l., . () 
? l I ·\ 1• 11 / ; I '\ . 
?4 t ,. , ~ l ; I I I ·, • 
7 '> I r, ' )1 1 / i " . (J I 1<!, )/t, t . V 
ttl I 41, 1. /'•; . tl 
RIVER GAGE DATA 
S TA. "10. SR 5 RIO CHUPURURO NFAR CAMPO MATA 
SEPTE~AEK 1969 
DISCHAR GE I N CFS 
lJAY 0200 0 400 0600 0800 1000 120 0 1400 1600 UIOO 200 0 2200 2400 
1 1tl . O 1A. O 18 . 0 18 . 0 18 . 0 15.0 15.0 15. 0 15 .0 15.0 15.0 15.0 
2 1 ~ . 0 15. 0 15. 0 15.0 15. 0 15.0 15.0 15. 0 15.0 15. 0 15.0 15.0 
3 15 . 0 15 . 0 15. 0 15. 0 15. 0 15. 0 15.0 15. 0 15.0 15.0 15.0 15.0 
4 15 . 0 15. 0 15 . 0 15.0 15. 0 15.0 15.0 15. 0 15.0 15.0 15.0 15.0 
~ 15 . 0 15 . 0 15 . 0 15.0 15. 0 15.0 15.0 15.0 15.0 15. 0 15.0 15. 0 
6 1 ~ . 0 1':i . O 15 . 0 15. 0 15 . 0 15.0 15. 0 15. 0 15.:) 15.0 15.0 15. 0 
7 15 . 0 15 . 0 15. 0 15.0 15.0 15. 0 27 . 0 24 . 0 18.0 18.0 18.0 15.0 
tl* 15 . 0 15 . 0 15 . 0 15. 0 15.0 15. 0 15.0 ~ 0 . 0 30 . 0 30.0 30 .0 30.0 
9 10 . 0 30.0 24. 0 21.0 1H.O 1& . 0 1H.O 18 . 0 18.0 18 . 0 18.0 18.0 
10 18 . 0 15. 0 1 5 . 0 15.0 15 .0 15.0 15. 0 15 . 0 16.8 24.0 21.0 21 .0 
11 ? 1.0 1tl. O 15 . 0 15.0 15. 0 15 . 0 15.0 M "30 .o ?.4.0 24.0 21.0 - 12 21.0 21 . 0 1d. O 1A.O 19 . 0 I 5 . 0 15.0 15. 0 15.0 15. 0 15.0 15.0 - 1 3 1~. 0 15. 'J 15 . 0 15. 0 15.0 15. 0 15.0 15. 0 15.0 15. 0 15.0 15.0 I _, 14 15.0 15. 0 1 5 .0 15. 0 15. 0 15. 0 15.0 15. 0 15.0 15.0 15.0 15.0 
\0 15 1~. 0 1:, . o 15. 0 15. 0 15 . 0 15.0 15. 0 15.0 15. 0 15. 0 15.0 15.0 
Ul 16 1 ') . () 15 . 0 15. 0 15 .0 15.0 15. 0 15.0 15 . 0 15.0 15. 0 15.0 15.0 
1 7 15 . 0 15 . 0 15 . 0 15. 0 15. 0 15. 0 15.0 15 .0 15. 0 15. 0 15.0 15. 0 
1n 15 . 0 15. 0 15 . 0 15. 0 15. 0 15. 0 15.0 15.0 15.0 15. 0 15.0 15.0 
1'! 1 ~ . 0 15 . 0 15. 0 15 . 0 15 . 0 15. 0 15. 0 15. 0 15.0 15. 0 15.0 15.0 
20 1 '>. 0 15 . 0 15.0 15.0 15.0 15.0 15 . 0 15.0 15.0 15.0 15.0 15. 0 
21 1~ . 0 15. 0 15 . 0 15.0 15. 0 15 . 0 15. 0 15 . 0 15.0 15. 0 15.0 15. 0 
22 15 . 0 15 . 0 15. 0 15. 0 15 . 0 15. 0 15.0 15 . 0 15.0 15. 0 15.0 15. 0 
23 1 ~ . 0 15 . 0 15. 0 15.0 15.0 15. 0 15 .0 15. 0 15.0 15.0 15.0 15.0 
24 15 . 0 15 . 0 2 1. 0 10 . 0 "3 8 . 0 10. 0 27.0 24. 0 2 1. 0 18.0 18.0 18. 0 
25 1ll . ll l b . O 1~. 0 15.0 15 .0 15. 0 15.0 15.0 15.0 15. 0 15.0 15.0 
26 1 '>. () 15 . 0 15. 0 15.0 15. 0 15.0 15.0 15.0 15.0 15. 0 15. 0 15.0 
2, 15 . 0 15. 0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15. 0 15.0 12.0 
28 1'> . 0 1 5 . 0 1:,. o 15.0 15. 0 15.0 15.0 15.0 15.0 15. 0 15.0 15 . 0 
29 15 .0 15 . 0 15. 0 15.0 12 .0 12.0 12.0 12. 0 12.0 12.0 12.0 12.0 
J O 12 . 0 12 . 0 12. 0 12.0 12 . 0 12. 0 12 .0 12.0 12.0 12.0 12.0 12.0 
• SP [ C l~l Plll ~I T S 
!l 1500 /27. 0 
RIVER GAGE DATA 
NAME: Sta . No. SR6 Ri-; Guepe near El Limon 
LOCATION: Longitude 63° 51.2 1 W, latitude 09° 05.2 1 N. Approximately 
45 . 3 km WNW of Oritupano, 1.2 km SW of El Limon. 
DRAINAGE AREA: 47.4 sq mi (from topographic map). 
GAGE: Model SR recorder attached to right downstream side of bridge. 
RECORDS AVA ILABLE: May 24, 1969 through September 30, 1969. 
REMARKS: Record is fair to poor. 
CODING: M signifies missing data; E si gnifies estimated data . 
V-i.ew .tooiUng doWMbtea.m a;t the. R.Zo Gue.pe. a;t bank.6u.t fuc.haJtge. . The. 
b!Udge_ and SR tte.c.oJtdeJL Me. about 300 6e.e.t up.~>btea.m o6 th-i.-6 Jte.ac.h . 
II-197 
SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 
STA . NO . SR6 RIO GUEPE NEAR EL LIMON 
Me as . 
No. Date Made by Stage Discharge Method 
ft cfs 
1 July 10 Duke 1.0 13.5 Float-timing 
2 11 Richardson 3.0 68. Float-timing 
3 12 Richardson 4.6 126. Float-timing 
4 Aug. 9 Stevens 4.3 145. Float-timing 
5 12 Stevens 9. 3 525. Float-timing 
6 13 Stevens 8.0 386. Float-timing 
7 14 Stevens 8.0 311. Float-timing 
8 24 Stevens 9.8 679. Float-timing 
9 25 Santos 7.6 282. Float-timing 
RATING TAB LE 
FOR 
STA . NO. SR6 RIO GUEPE NEAR EL LIMON 
Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis- Gage Dis-
Height charge Height charge Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 0.00 2.00 36 .0 4.00 110 . 6.00 210. 8.00 350. 10.00 690 . 
.10 1.00 .10 39 .0 . 10 114. .10 216. .10 360 . .10 712 . 
.20 2.00 . 20 42 .0 .20 118 . . 20 222. .20 370. .20 736. 
. 30 3.00 . 30 45.0 .30 122 . . 30 228 . .30 382 . . 30 762 . 
.40 4.00 . 40 48 .0 .40 126 . . 40 234 . .40 394. .40 790 . 
.50 5.00 . 50 51.0 . 50 130 . . 50 240 . .50 408. . 50 820. 
. 60 6.00 .60 54.0 . 60 135 . . 60 246 . .60 422 . .60 852 . 
.70 7.00 . 70 58 .0 . 70 140 . . 70 252 . .70 438. . 70 886 . 
. 80 8.00 .80 62 .0 . 80 145 . . 80 258 . .80 454 . . 80 922 . 
. 90 10.0 . 90 66 .0 .90 150 . . 90 264 . .90 472 . .90 960 . 
1.00 12.0 3.00 70.0 5.00 155. 7.00 270. 9.00 490. 11.00 1000 . 
.10 14.0 .10 74.0 . 10 160. . 10 277 . .10 510. .10 
.20 16.0 . 20 78.0 .20 165. .20 284 . .20 530 . .20 
. 30 18.0 .30 82.0 .30 170. .30 291. .30 550. . 30 
.40 20.0 . 40 86.0 .40 175 . . 40 299 . .40 570 . . 40 
.50 22.0 . 50 90 .0 . 50 180 . .50 307 . .50 590. . 50 
.60 24.0 . 60 94.0 . 60 186 . .60 315 . . 60 610. .60 
.70 27.0 .70 98 .0 . 70 192 . . 70 323 . .70 630 . .70 
.80 30.0 . 80 102. . 80 198 . .80 332 . .80 650. .80 
. 90 33 .0 .90 106. .90 204. .90 341. .90 670 . .90 
II-198 
RIVER GAGE DAH 
ST~ . "10 . SR6 RIO GUEPE NEAR EL LIM ON 
MAY 1')69 
DI SC HA~ GE IN CFS 
DAY 0200 040 0 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
24 M ~, M M M 36 . 0 36. 0 36 . 0 36.0 36. 0 36.0 16 . 0 ..... 2'> 36 . 0 16 . 0 36 . 0 36.0 36.0 36. 0 36.0 36 . 0 36. 0 36.0 36 . 0 36.0 ..... 
I 26 3o . o 1o . o 36 . 0 16 . 0 36.0 36 . 0 36.0 36 . 0 36.0 36.0 36.0 36.0 _, 27 36.0 16 . 0 36.0 36.0 36.0 36 . 0 36.0 36.0 36 . 0 36.0 36.0 36.0 
\0 2t! 36 . 0 36. 0 36 . 0 36.0 36 . 0 36.0 36 . 0 36.0 36 . 0 36. 0 36.0 36 . 0 \0 29 36 . 0 16. 0 36 . 0 36 . 0 36.0 36.0 36.0 36 .0 42.0 42.0 42.0 4 2.0 
3 0 41.0 42. 0 42 . 0 '-+2 . 0 42 . 0 42 . 0 42 . 0 42 . 0 4 2 . 0 42.0 42. 0 4 2.0 
31 42 . o 4? . 0 4 2 . 0 42.0 42 . 0 42. 0 4 ? . 0 42.0 4 2 . 0 42 . 0 42.0 4 2.0 
*SP ECIAL Pili NTS 
:m'lE 
RIVER GAGE: OATI\ 
STA . 'ln. SR6 RIO GUEPE ~EAR El LIMnN 
JUNF 1969 
Dl SCHARGE IN CFS 
DAY O,UliJ 0 400 0600 0800 1000 1200 1400 1600 ! ROO 2000 2200 2400 
1 4 2 . 0 '• ?. . o 42 . 0 42 . 0 42.0 42 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42.0 
2 I 4~ . Q 42 . 0 16 . 0 36.0 16.0 36.0 16 . 0 36 . 0 36 . 0 3 6. 0 36 . 0 36 . 0 
3 3 6 . 0 16 . 0 36 . 0 3o . o 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36. 0 36 . 0 36.0 
4 1to . U 36 . 0 36.0 36 . 0 36 . 0 36 . 0 .:16 . 0 16 . 0 36 . 0 36 . 0 16 . 0 36 . 0 
s 36 . 0 16 . 0 'lb . O 16 . 0 16 . 0 16 . 0 36 . 0 36 . 0 36 . 0 16 . 0 36. 0 1 6. 0 
6 30 . 0 16 . 0 36 . 0 36 . 0 36 . 0 36.0 36 . 0 36 . 0 36 . 0 36. 0 36. 0 36 . 0 
7 3 6 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36.0 36.0 36.0 
8 1b. O 16 . 0 36 . 0 36 . 0 36.0 16. 0 16.0 36.0 36 . 0 16 . 0 36.0 36 . 0 
'I 1 6 . 0 36 . 0 36 . 0 36 . 0 36 . 0 16 . 0 36 . 0 36.0 36 . 0 36 . 0 36 . 0 36.0 
10 36. 0 36 . 0 36 . 0 36 . 0 36 . 0 36.0 36 . 0 36 . 0 36 . 0 36 . 0 16.0 36 . 0 
11 10 . 0 36 . 0 16 . 0 36 . 0 36.0 36 . 0 36.0 36 . 0 36 . 0 36.0 36 . 0 36.0 
....... 12 1 6 . 0. 31> . 0 36 . 0 36 . 0 36.0 16 . 0 36 . 0 36.0 36 . 0 36 . 0 36 . 0 36 . 0 ....... u .l6 . U 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36. 0 36 . 0 36 . 0 36 . 0 36. 0 
I 14 1 b . O 31, . 0 36 . 0 36 . 0 36 . 0 16 . 0 16 . 0 36 . 0 36.0 36.0 36 . 0 ~6.0 
N 1 s 16 .0 36 . 0 36 . 0 16 . 0 36 . 0 36.0 16 . 0 36 . 0 36 . 0 36 . 0 36.0 36 . 0 
0 16 3 6 . 0 36 . 0 36.0 36 . 0 36.0 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 16 . 0 36 . 0 0 1 7 1o . O 16. 0 36 . 0 3(> . 0 36 . 0 16 . 0 16.0 36 . 0 16 . 0 36 . 0 36.0 36 . 0 
Ill 36 . 0 31, . 0 36. 0 3f>.O 36.0 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 36 . 0 
1'1 36 . 0 16 . 0 36 . 0 36 . 0 36.0 36 . 0 36 . 0 36.0 42.0 48 . 0 411 . 0 48 . 0 
20 4 e . o 4 /:l . O 48 . 0 4!1 . 0 48 . 0 51.0 51 . 0 51 . 0 51 . o 5 1 . 0 51 . 0 5 1. 0 
21 4H . O 48 . 0 48 . 0 48 . 0 4 8 . 0 48 . 0 4 8 . 0 48 . 0 48.0 4 8 . 0 48 . 0 48 . 0 
22 4 « . 0 4 !3 .0 4H . O 48 . 0 48 . 0 413 . 0 42 . 0 42 . 0 42 . 0 4 2 . 0 42 . 0 4 2 . 0 
2 .l 4 2 . 0 4 2 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42 . 0 4?. . 0 4 2 . 0 42 . 0 42 . 0 
24 4 / . 0 4 2 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42 . 0 
2~ 4 Z. O 4 2 . 0 42 . 0 42 . 0 42 . 0 39 . 0 39 . 0 39 . 0 39 . 0 39 . 0 39 . 0 19 . 0 
26 3 '1. 0 39 . 0 39 . 0 39 . 0 39 . 0 39 . 0 19 . 0 39 . 0 39 . 0 39 . 0 39 . 0 39 . 0 
n 16 . 0 36 . 0 36 . 0 ~6 . 0 36.0 16.0 36.0 36 . 0 3 6 . 0_ 36 . 0 36 . 0 36 . 0 
2H 3 0 . 0 ~6 . 0 36.0 36 . 0 36 . 0 42 . 0 42 . 0 42 . 0 42 . 0 42.0 42 . 0 4 2 . 0 
29 4 2 . u 4 2 . 0 42 . 0 42 . 0 4 2 . 0 42 . 0 4 2 . 0 4 2 . 0 4 2 . 0 4 2.0 4 2 . 0 4 2 . 0 
30 4 2 . 0 42 . 0 42 . 0 42 . 0 4 2 . 0 42 . 0 36.0 4 2.0 411 . 0 4 8 . 0 4 8 . 0 51. 0 
* S i>EC!AL Pn!'IIT) 
'11 0'111-
!l iV ER GAGE DAT A 
STfl . '110 . SR6 RI O GUEPE rJEAR EL LI MON 
JULY 1'1 6 '1 
DI SC HAR GE I'll CF S 
DAY 0200 0400 0600 0800 10 00 1200 14 00 16 0 0 18 0 0 200() 2200 2 400 
1 4 B. O 43 . 0 5 1. 0 54 . 0 54. 0 54.0 54. 0 54. 0 54.0 54. 0 54. 0 5 4 . 0 
7 5 4 .0 S4 . ll 54. 0 54 . o 54. 0 54. 0 54 . 0 54. 0 54. 0 54. 0 54 . o 54. 0 
j 54 . 0 ?4 . 0 54 . 0 54 . 0 54. 0 54. 0 54. 0 54. 0 51. 0 51. 0 51. 0 51. 0 
4 ':>1. 0 5 1. 0 5 1. 0 5 1. 0 5l.O 51.0 4 8 . 0 48.0 48.0 M M M 
? M ·"~ M M M M M M M M M )-1 
6 I'. '1 t1 r". ~~ 36.0 16. 0 30 . 0 24. 0 24. 0 24. 0 24.0 
7 2? . o 22 . I) 22 . 0 n . o 22 .0 22 . 0 22 . 0 2 2.0 22 . 0 22 . 0 22. 0 22.0 
il 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 30. 0 48 . 0 51. 0 51. 0 5 1. 0 51. 0 51.0 
9 5 1· 0 5 1. (j 48 . 0 4 2 . 0 36 . 0 10 . 0 24. 0 2 4. 0 22 . 0 20 . 0 16. 0 12 . 0 
10* 12 . o 12 . 0 12 . 0 12 . 0 12 . 0 12 . 0 17 . 0 12 . 0 16 . 0 48 . 0 7 0 . 0 74. 0 
11 * 7cl . O 14 . 0 70 . 0 70 . 0 70 . 0 7 0 . 0 74. 0 82 . 0 145. E 14 5 . E 14 5 . E 14 5. E 
12 14 ~ . I' 14 5 . l 14 5 . E 145 . E 14 5 . E 1 3 5. 145. 14 5 . 15 0 . 150 . 15 0 . 150. 
1 3 15<1 . 14:) . 13 0 . 122 . 118. 114. 11 0 . 10 6. 10 2 . 98 . 0 9 8 .0 94.0 
14 90 - 0 fl2 . 0 7 8 . 0 74. 0 70 . 0 58 . 0 54. 0 5 1. 0 51.0 4 5 . 0 45. 0 45. 0 ..... 1 ~ 4 [) . J 45 . 0 4 5 · 0 4 5. 0 4 2 . 0 4 2 . 0 39. 0 36. 0 36 .0 36 . 0 36. 0 36.0 ..... 1o * ~6 . 0 16 . 0 1 6 . 0 31> . 0 1 6 . 0 36 . 0 16 . 0 36 . 0 39.0 39 . 0 62 . o 58 . 0 I 
N I 1 54 · 0 ?4 . o 7 0 . 0 78 . 0 90 . 0 1 1 o . 1 18 . 13 5 . 145. 15 0 . 145. 135. 
0 1 ~ .. 130 . 11 fs . 11 0 . 98 . 0 90 . 0 10 . 0 62 . 0 54. 0 54. 0 54. 0 54 . 0 54. 0 _. 
1'1 ~4 . () 54 . 0 ?'•. 0 54 . 0 54. 0 54. 0 54. 0 54. 0 54. 0 54. 0 54. 0 54. 0 
zo 5'•· 0 ~)4 . 0 54. 0 54. 0 54. 0 54. 0 54. 0 54. 0 54. 0 54. 0 54 . 0 5 4 . 0 
21 54 . 0 54 . 0 54 . 0 '>4 . 0 54. 0 54. 0 54. 0 4 8 . 0 4 8 . 0 4 2.0 36. 0 16. 0 
2 2 11>.1) 10 . 0 30.0 24 . 0 24. 0 20 . 0 20 . 0 20 . 0 20 . 0 20 . 0 20.0 20 . 0 
23 20 . () 20 . (; zo . o 2o . o 20 . 0 20 . 0 16 . 0 16 . 0 16. 0 16.0 16 . 0 16. 0 
2 4 16 . 0 1 r,.o 16 . 0 16 . 0 16 . 0 16 . 0 16 . 0 16 . 0 16 . 0 16.0 16 . 0 14. 0 
2?* I t, . o I ~ · U 14 . 0 12 . 0 12 . 0 12 . 0 12 . 0 16·0 24. 0 70.0 7 0 . 0 70.0 
26 / (J . U 1>6 . 0 54 . 0 42 . 0 33 . 0 22 . 0 20 . 0 20 . 0 16 . 0 16 . 0 16 . 0 14.0 
;> 7 u . o 12 . 0 12 . 0 12 . 0 12 . 0 1 2 . 0 12 . 0 8 . 00 8 . 00 8 . 00 8. 00 8 . 00 
2 8 ~ . oo .~ . 00 8 . 01) 8 . 00 o. oo s. oo 12 . 0 12. 0 12·0 12 . 0 12. 0 12. 0 
2'1 12 . I) 12 . 0 12 . 0 12 . 0 12 .0 12.0 12 . 0 12. 0 12 .0 12 . 0 12. 0 12. 0 
3 0 1L. () 12 . 0 u .o 12 . 0 12 . 0 12 .0 12. 0 12. 0 12 . 0 12 . 0 12. 0 12 . 0 
3l o . IJO H. OO s . oo B. OO B. OO 8 .00 8 .0 0 8 . 00 8 .00 8 . 00 8 . 00 8 . 00 
• SP!:C IA L Pfl i ' JTS 
10 11 00 / 31> .o 2 100 / 54. 0 
11 17 00 /l4 '> . t 
16 2 1 00 / ~ 1. 0 
1B 11 00 /7 H. O 
2 5 1'10 0 / Stl . O 
RIVER GAGE DATA 
STA. NO . SQ 6 RIO GUEPE NEAR EL LIMON 
AUGUST 1969 
DISCHARGE I N C FS 
D4Y 0£00 0 400 0600 0800 1000 1200 1400 1600 1HOO 2000 2200 2400 
l l:l . OO ll . on R. OO 8. 00 8.00 8 . 00 8 . 00 8.00 8.00 8.00 8.00 12.0 
2* 12 . 0 l ?. . O 16. 0 36.0 51 . 0 51 . 0 51.0 48.0 42.0 42.0 42.0 39 . 0 
3 39 . 0 i<J. 0 39.0 39.0 39.0 42.0 42.0 42.0 4 2 .0 42. 0 42.0 4 5. 0 
4 54 . 0 66 . 0 70.0 70. 0 66 . 0 62 .0 54.0 51.0 48.0 45. 0 42.0 42. 0 
5 4 8 . 0 48 . 0 51.0 51.0 51.0 51 . 0 51 . 0 51.0 51 .o 45.0 42.0 42.0 
6 36 . 0 'i6. 0 36.0 ?7 . 0 24.0 22 . 0 22 . 0 22.0 20.0 18. 0 18.0 18.0 
7 LH. O 14 . 0 14. 0 14.0 14.0 14. 0 12.0 12.0 12.0 12.0 12.0 12.0 
8 11. 0 12. 0 12.0 12 . 0 12 .0 12.0 12.0 12.0 12.0 12.0 M M 
9 I' ~, )1 '1 M M 118. 126. 130. 130. 129. 118. 
10* 11 D. "0 . 0 u& . o 68.4 68.4 51.0 51.0 42.0 47.0 42. 0 42.0 7.4 . 0 
1 1 27. 0 24 .0 22 . 0 22 . 0 22 . 0 22.0 24.0 ?4.0 24.0 24 . 0 M M 
12 t1 t" ~1 M M M M M M M 922 . 922. 
13 927 . 7 36 . 690 . 6 90 . 690 . 690. M '1 ,.. M M M ...... 14 ~. .. M '1 M M 350. -350 • 315. 284 . 258 . 234. ...... 15* 222 . 222 . 198 . 186. 145. 135. 135. 135. 135. 135. 135. 135. I 
N 16 13 j . 11'> . 135. 115. 135. 135. 135. 135. 135. 135. 135. 135. 
0 1 7 11 5 . 1 3'> . 1l5. 135. 135. 115. 135. 135. 135 . 135. 135 . 115. 
N 1!l 13 ~ . 135 . 135 . 135. 135 . 135 . 135. 135. 115. 135. 135. 115. 
19 135. 13 5 . 13~. 135. '1 M M M M M M M 
20 .'·1 ., M M M M M M M M M M 
21 M .'1 M M M 66.0 62.0 56.0 54.0 58. 0 70.0 70.0 
22 :-1 ~1 M M ·~ M M M M M M M 
21 ~~ ~~ M M M M M M M M M M 
24 M M M M M 630. 570. 530. 510. 472. 472. 510. 
25 4 9 0 . 4S4 . 4 08 . 370. 312 . 315. 299 . M M M M M 
26'> ~· t1 M M M M 155. 130. 122. 114. 106. 
98.0 
27 94 . 0 <~ o . u 86 . 0 fl2 . 0 82 . 0 74.0 66.0 66.0 62.0 66. 0 78.0 86.0 
2!:1 102 . 106 . 90 . 0 74.0 66.0 62.0 62.0 54.0 51 .o 48.0 48.0 48.0 
29 4 u . o 48 . 0 4 8 .0 45.0 45.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 
30 4 t . u 42.0 42 .0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 42.0 
31 4 £ . 0 42 . 0 '•2 .0 42.0 42.0 42.0 42.0 36.0 36.0 36.0 36.0 36.0 
*SPEC IAL POINTS 
2 0 70 0 /24.(1 0900/'•fl.O 
10 0 300/ 9 '· - 0 0700 /"f O.O 1100/51.0 2100/30 .0 
15 0'100 /l ~·j . 
26 1 '>O •l / 1411. 
RIVER GAGE DATA 
Slfl . Nil. SR6 R IO GUEPE NEAR EL LIMON 
SEPTEMflf.R 1969 
DISC HliRGE IN CFS 
DAY 0200 0 40 0 0600 0800 1000 1200 1400 1600 18 00 2000 2200 2400 
1 36.0 36 . 0 M ~ M 19.0 19.0 39.0 39.0 39 . 0 39.0 19.0 
2 39 . 0 >'J. O 3'>.0 3<J . O 39.0 . 36.0 36 . 0 36.0 36.0 36 . 0 36.0 36.0 
J 36.0 36 . 0 3u.o 36.0 36.0 30.0 30 .0 30.0 30.0 30.0 30.0 30.0 
4 30 . 0 ~0 . 0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 
5 30.0 10 . 0 30 . 0 30 . 0 27 . 0 27 .o 27.0 27.0 27 .o 27.0 27.0 27.0 
6 27 . o 27 . 0 27 .0 n.o n.o 27.0 2 7. 0 27.0 27.0 27.0 27.0 27 .a 
7 n.o 2 I . 0 ?7.0 27 . 0 27 . 0 27.0 2 7. 0 27.0 27.0 27.0 27.0 27.0 
8• Z7 . o 27.0 27 . o 27 . 0 27 . 0 2 7.0 24 . 0 24.0 24.0 36 . 0 58.0 90.0 
"* I I 0 . 110. 110. 140. 155 . 17 5 . 1 '12 . 210. 210. 210. 192. 180. 10* 165. 140 . 126. 118. 110. 10£. 94 . 0 94.0 90.0 90 . 0 90.0 86.0 
11 86 . 0 81> . 0 86·0 90 · 0 94 . 0 102. 110. 118. 126. no. 135. 14 5. 
12 145. 14 5 . 145. 145. 145. 145. 130. 130. 126. 122. 118. 118. 
1 3 ll ll . 110. 102. 102. 102. 9A . O 98 . 0 98 .0 98.0 98.0 98.0 98.0 ...... 14 94 . 0 94 . C 90 . 0 1)6 . 0 s2 . o 74.0 70.0 66.0 62.0 54.0 51.0 51.0 ...... 1::> 51 . 0 4!l.O 42.0 42.0 42.0 42.0 42·0 42.0 36.0 30.0 30.0 30.0 I 
N lb 30 . 0 JO.o 3o.o 31>.0 36 .0 36 . 0 30 . 0 30.0 30.0 30 .o 30.0 
30.0 
0 1 7 30 . 0 30.0 30.0 10.0 30.0 ?7.o 27.0 27.0 27.0 27.0 27.0 27 . 0 
w 16 zr.o 27 . 0 2 7. 0 27 . 0 27 .o 27 . o 27.0 n.o 27.0 ?7.0 27.0 27.0 
1 '1 2 7.0 2 I. 0 27 . Q 27.0 27 . 0 27.0 2 7.0 27 . 0 27.0 27 . 0 27 . o 2 7. 0 
20 ?7 . 0 27 . 0 27.0 27 .o 27.0 27-0 27.0 27 .o 27.0 27.0 27.0 24.0 
21 24.0 24 . 0 24 . 0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0 £4 . 0 
2£* l4 . 0 ;>4 • .() 24.0 24.0 24 . 0 24 .0 42 . o 36.0 33.0 94.0 78.0 54.0 
2"1 70.0 7 0 . 0 86.0 86.0 86.0 86.0 M M M M M M 
24 M N\ M M M 140. 130. M M M M M 
2~ II, ,~ M M M 9Q.Q 86 . 0 82.0 74.0 70.0 62.0 54.0 
26 51 .o 51 . 0 51.0 48.0 48.0 36.0 31> . 0 36.0 36.0 36.0 36.0 36.0 
2"1 3&.0 16.0 16 . 0 13.0 33.0 33.0 30.0 30.0 30.0 30.0 30.0 30.0 
21:1 10 . 0 10.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 
2'1* ·w.o 30 .o 30.0 30.0 54.0 78.0 74.0 70.0 66.0 58.0 48.0 45.0 
30 36 . 0 33.0 33.0 3Q . Q 3o.o 30.0 30 .0 30.0 30.0 10 . 0 30.0 30.0 
*SPtCIAL " ll iNrS 
tl 710ul~'· . o 2"100/7fl . 0 
q 0~00 1 lln . 
10 0 "100 / 145. 
22 130 0 /;?4. 0 1900/10.0 2Q30! 102. 2300/62 .0 
2'J 0 '~01.)/4? . o 1100170.0 
RIVER GAGE DATA 
/ 
NAME: Sta. No. SR7 Rio Purgatorio near El Purgatorio. 
LOCATION: Longitude 63° 57.6 1 W, latitude 09° 24.7 1 N. Approximately 
25.4 km W of Aguasay, 2.2 km NNE of El Purgatorio. 
DRAINAGE AREA: 6.5 sq mi (from topographic map). 
GAGE: Model SR recorder free-standing on right bank downstream of bridge. 
RECORDS AVAILABLE: May 19, 1969 through September 30, 1969. 
REMARKS: Record is fair. Discharge less than 2 cfs was not tabulated . 
CODING: M signifies missing data; E s ignifies estimated data; bl an k 
signifies discharge less than 2 cfs. 
Ae!Ua.t v-<.ew on the 10to PUJtgaX.o!Uo neaJt E£. PUJtgaX.olt-i.o . The gag-<.ng 6-<.-te 

































SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 














STA. NO. SR7 RIO PURGATORIO NEAR EL PURGATORIO 
Gage Dis- Gage Dis-
Height charge Height charge 
feet cfs feet cfs 
2.00 202. 3.00 890. 
. 10 250 . . 10 980 . 
. 20 305 . .20 1080 . 
. 30 365 . .30 1200. 
. 40 430 . .40 1340 . 
. 50 500 . .50 1500. 
. 60 580 . .60 1680. 
. 70 660 . . 70 1850. 
.80 740. .80 2010. 
























RIVER GAGE DATA 
S TA. NO. SR7 RIO PURGATORIO NEAR EL PURGATORIO 
MAY 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
19 M M M M M M ,. 
20 
21 8 .70 8.70 M M M M 
....... 22 ~1 M M M M ....... 23 





29* 334. 37. 0 12.0 !:!.70 




RIVER GAGE DATA 
STA. "JO . SR7 RIO PURGATORIO NEAR EL PURGATORIO 
JUNE 1969 
DISCHARGE IN CFS 

















18 12 . 0 8.70 
19 
20 M I·' ~ M M 
21 ;~ M M M M 
22 
23 12. 0 6.20 2 . 60 









RIVER GAGE DATA 
STA . Nn. 511.7 RID PURGATDRID NEAR EL PURGATORIO 
JULY 1 'l b 9 
DISCHARGE IN CFS 










10* 225 . 8 .7 0 28 . 6 4 .13 4.13 
11 2 . 60 lOS. 12.0 8 . 70 4. 13 4.1l 4.13 
12• l . bO 701. 8b .O 71.2 58.0 58.0 4b . 7 
13 28.8 4ol3 b. 20 b .20 b.20 b . 20 4b.7 4b.7 4b.7 37.0 12.0 b.20E 
...... 14 2 .b0t H.O 37 . 0 b. ?OE ...... 15 
I 1b 4b .7 SA.O 4b.7 22.0 E b.20E 
N 1 7 775. 15'1. Bb . O 0 1!!* 5t! o0 71.2 58.0 58.0 37.0 M M M M M M 102 . \0 













•SPECIAL PO I NTS 
10 1500 / 20?. 1530/H4. 1900/b.20 
12 13 00/1850 . 
1tl 2320 /15 '1 . 
2 I OS00 /5 00 . 0520/810. 
RIVER GAGE DATA 
STA. NO. SR7 RIO PURGhTORI O ~EAR El PUR GATOR I 0 
AUGUST 196'/ 
DISCHARGE 1"1 CFS 
DAY 0200 0400 0600 0800 1000 1200 1400 1600 1ROO 2000 2200 2400 
l 
£ 
1 M M M M M M M 








12 ..... 1 3 ..... 14 
I 
1~ N ....... 16 8.70 8.70 2.60 
0 I 7 
111 
1'/ M ,.. M M M M M 
20 ~~ M M I' M M ~~ M M M M M 













RIVER GAGE DATA 
STA. NO . SR7 RIO PURGATORIO NEAR EL PURGATORID 
SEPTEMBER 1969 
DISCHARGE IN CFS 
DAY 0200 0400 0600 OROO 1000 1200 1400 1600 1800 2000 2200 2400 










11• 159. 72.0 12.0 6.20 2.60 
12 















21:! M M M M M M M 






RIVER GAGE DATA 
/ 
NAME: Sta. No. SR8 Rio Seco near Campamento La Leona. 
LOCATION: Longitude 63° 46.6 1 W, latitude 08° 59.4 1 N. Approximately 
36.9 km WSW of Oritupano, 7.2 km ESE of Campamento La Leona . 
DRAINAGE AREA: 9.1 sq mi (from topographic map). 
GAGE: Model SR recorder attached to right bridge abutment on down -
stream side of bridge. 
RECORDS AVAILABLE: May 20, 1969 through September 30, 1969. 
REMARKS: 
CODING: 
Record is good. 
M signifies missing data; E signifies estimated data. 
Vi..w on the R_:o Sec.o YleaJt CamPameYlto La LeoM. The SR Jt.ec.oJt.de/1. -i-6 
attached to the abutmeYlt 011 the Jt.i..ght .~>i..de on the Jt.i..ve/1. . A.6 the 11a1ne 
wouLd .~>uggut , the 10W Sec.o 1...6 11e.a.Jt..ty a.iwa.y.~> dJt.y . 
II-213 
SUMMARY OF DISCHARGE MEASUREMENTS 
FOR 
STA. NO. SR8 RIO SECO NEAR CAMPAMENTO LA LEONA 
Meas. 
No. Date Made by Stage Discharge Method 
ft cfs 
July 12 Richardson 0.7 108. Float-timing 
2 Aug. 23 Holland 0.9 140. Float-t ming 
3 23 Ho 11 and 0.9 140. Float-t ming 
4 23 Stevens 0.2 15. Float-t ming 
RATING TABLE 
FOR 
STA. NO. SR8 RIO SECO NEAR CAMPAMENTO LA LEONA 
Gage Dis- Gage Dis-
Height charge Height charge 
feet cfs feet cfs 
0.00 0.00 1.00 160. 
. 10 5.00 .10 178 . 
.20 15.0 .20 196 . 
. 30 30.0 .30 
.40 48.0 .40 
.50 66.0 .50 
.60 85.0 .60 
. 70 104 . .70 
. 80 123 . .80 
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7 c 7 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































_, c. ;."': ., 
0 ,, " 
RIV ER G.V;f OA Til 
STA. ~0 . <.RA ~ 1 0 SECO ~F A R CAMPAME~TO Lll L EU~A 
AUGUS T 1969 
DISCHARGE I"J CFS 
I)A Y 0200 0400 0600 OA OO 1000 1200 14 0Q 11>00 !ADO 2000 2200 2400 
u. oo 0. 00 o. oo u. oo o. oo o. oo o. oo o. oo o.oo o. oo o. oo u. oo 
I U . OIJ o. oo 0. 00 o. oo o. ou o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
~ ~ o. ou o. oo o. oo o. oo o. oo o. oo o.oo 0. 00 o. oo 104. 104. 66 . 0 
4 6(, . 0 30 . 0 15. 0 o. oo o. oo o. oo o. oo o. oo o. oo o.oo 0. 00 o. oo 
5 u. on o. oo o. oo o. oo o. oo o. oo o. oo o. oa o. oo o. oo o. oo o. oo 
6 o.oo o. uo o. oo o. oo o. oo o. no o. oo 0. 00 o. oo o.oo 0. 00 o. oo 
7 u. ,)() o.oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
H* u. oo o. oo o. oo o. oo o. oo o. oo o. oo ~ . 00 1 '• 7 . 142. 66 . 0 66 . 0 
'-1 bb . O 10 . () 15.0 5. 00 5 . oo o. oo o. oo o. oo G. OO o. oo o. oo o. oo 
10 o. oo 0. 00 o. oo o. oo 0. 00 o. oo o. oo o. oo o. oo u. oo o.oo o. oo 
11 r-· ~· i·1 ,., )A, ~· o. oo o. oo Q. DO o. oo o. oo 0. 00 
ll * 19u . 104 . u5 . o 48. 0 4A. O 15. 0 15. 0 5. 00 o. oo o.oo 0. 00 o. oo 
13 o. oo o. oo o. oo 0. 00 o. oo o. oo o. oo o. ou 0. 00 o. oo o. oo o. oo 
14 o. oo o. oo o. oo o. oo u. oo o. oo 0. 00 o. oo a. oo o. oa o. oo o. oo 
1 ~ 0. 00 0. 00 o. oo o. oc o. oo 0. 00 o. oo o. oo 0. 00 o. oo o. oo o. oo 
...... 16* d. OO 0. 00 0. 00 8~ . 0 48 . 0 15.0 o. oo o. oo o. oo o.oo o.oo o. oo ...... l 7 u. oo o. uu o. oo o. oo o. oo o. oo 0. 00 o. oo o. oo o. oo o. oo o. oo 
I l b* 4~ . 0 1'> . 0 15. 0 15. 0 ~ . oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo N ...... l 'l o. oo 0. 00 o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
CX> 70 u. oo O . ll() u. oo o. oo o. oo o. oo o. oo o. oo 0. 0(' o. oo o. oo o. oo 
21 u. oo u. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
72 IJ . OO o. oo o. oo o. oo u. oo o. oo 0. 00 o. oo o. oo o. oo u. oo o. oo 
23* u. oo o. uo o. oo 14 2. 30 . 0 15 . 0 5. 00 191> . 14 2. 123. ~~ M 
2 4~ 1\' ; • , .'1 o. oo 0. 00 o. oo o. oo o. oo o. oo 10. 0 10. 0 66 . 0 
25 \\) . u 15. 0 5. 00 o.oo 0. 00 0. 00 o.oo o.o u 0. 00 o. oo o. oo o. oo 
2& u. oo o. oo 0. 00 o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
2 I U . OIJ u. ou o. oo 0. 00 o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
2h u. oo 0. 00 o. oo o. oo o. oo o. oo o.oo o. oo o. oo o. oo o.oo o. oo 
79 •J . OO o. oo o. oo o. oo o. oo o. oo o.oo o. oo 0. 00 o. oo 0. 00 o. oo 
10 u. oo o. oo o. oo o. oo o. oo o. oo 0. 00 o. oo o. oo o. oo o. oo 0. 00 
H :1 . 00 0. 00 o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
* ~ P[ C 1 4 L Pf1 1'1 fS 
j l '~0 0 / 0 . \)0 
H 1'101)/ 11>0 . 
17 IJ 100 / 0. 00 
l b 1) / ()(i / () . ()() 
I t< 007utu . no oo -lll / 4fl . o 
2.l tl IU O/ l fd l . l ~/.0 / L ,-• • 0 

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































RIVER GAGE DATA 
NAME: Sta. No. SR9 Quebrada Mapiricure o San Miguel near El Aceite. 
LOCATION: Longitude 64° 11.2' W, latitude 09° 05.1 • N. Approximately 
32 km SE of Cantaura, 5.1 km S of El Aceite. 
DRAINAGE AREA: 0.6 sq mi (from topographic map). 
GAGE: Model SR recorder at right upstream end of 2 culverts under road 
embankment. 
RECORDS AVAILABLE: May 24, 1969 through September 30, 1969. 
REMARKS: Record is fair to poor. Shifting control method was applied 
from May 24 through September 30. No measurements were made . 
CODING: M signifies missing data; E signifies estimated data. 
V-<.ew on .the Qu.ebJtada Map-i.!t-<.cWte too lUng u.p~.tltea.m nJtom .the cu.R.veltU. 




STA. NO. SR9 QUEBRADA MAPIRICURE 0 SAN MIGUEL NEAR EL ACEITE 
Gage Dis- Gage Di s- Gage Di s- Gage Dis - Gage Dis-
Height charge Height charge Height charge Height charge Height charge 
feet cfs feet cfs feet cfs feet cfs feet cfs 
0.00 0.00 1.00 12 .0 2.00 56.0 3.00 141. 4.00 238. 
. 10 0.50 .10 15.0 .10 63 .0 .10 150 . .10 
.20 1.00 .20 18.0 .20 70 .0 .20 159. .20 
.30 2.00 .30 22.0 . 30 78 .0 .30 168 . . 30 
.40 3.00 .40 26.0 .40 87 .0 .40 178 . .40 
.50 4.00 .50 30.0 .50 96.0 . 50 188 . .50 
.60 5.00 .60 34.0 .60 105. . 60 198 . .60 
.70 6.00 . 70 39.0 .70 114 . . 70 208 . .70 
.80 8.00 .80 44.0 .80 123. .80 218. .80 
.90 10.0 .90 50.0 .90 132. . 90 228 . .90 
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c 0 7 
0 0 CXJ 
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RIVER GAr.E DA TA 
S T .~ . 'I() . sqCJ QUEBRADA ~AP ! R ! CURE U SAN ~ ! SUE L NFAR EL ACE!TE 
AUGU ST 1969 
DISCHARGE 1"1 CFS 
DA Y 0200 0400 0600 OROO !000 12 00 14 00 1600 !ROO 2000 2200 ;> 4 00 
1 ll . OQ o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o.oo 
2 o. ou 0 . 00 o. oo o.oo o. oo o. oo o. oo o. oo o. oo o. oo o.oo o. oo 
3* J . 00 c. oo o. oo o. oo o. oo o. oo o. oo o. oc l 3 . 4 2 . 50 . 50 . 76 
4 o. oo o. uo o. oo o. oo 0 . 00 o. oo 0 . 00 o. oo o. oo o. oo o. oo o. oo 
5 v . UG o. oo o.oo o. uo o. oo o. oo o. oo o.oo o. oo o. oo o. oo o. oo 
6 o. oo u. oo o. ou o.oo o. oo o. oo o. oo o. oo o. oo o. oo o.oo o.oo 
c. oo o.oc o.oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o.oo o. oo 
8* L. . OU o. oo o. oo o.oo o. oo o. oo o. oo 1.00 z . oo o. uo o.oo o. oo 
4 o. oo o. oo o. oo o. oo o. oo 0 . 1)0 o. oo o. oo I) . 00 o. oo o. oo o. oo 
10 o. oo c. oo o. oo o.oo o. oo 0 . 00 o.oo o. oo o. oo o. oo o. oo o.oo 
11 * o. on o. oo o. oo o. oo o. oo o. oo 1.47 o. oo o. oo o. oo 8 . 00 2 . 00 
1<'* 1 3 ·'· 2 . 00 . 72 o. oo o. oo o. oo o. oo o.oo o. oo o. un o. oo o. oo 
l I* o. oo o. oo o. oo o. oo o. oo . 21J . 7.8 0 . 00 o. oo o. oo o. oo o. oo 
14 u. oo o. oc o. uo o. oo o. oo o. oo o. oo o. oo o.oo () . 00 o. oo o.oo 
1 ~ o. oo o. ou o. oo o. oo o. ou o. oo o. oo a. ou o. oo o. oo o. oo o. oo ...... It> u. uo o. oo 0 . 00 o. oo 0 . 00 u. oo o. oo o. oo o. oo o. oo o.oo o. oo ...... 1 7 c.oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o.oo o. oo I 
N l H C . (J(I o. oo o. oo o. oo o.oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
N 1"1 o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo en 20 u. oo o. Otl 0 . ~)0 o. oo o. oo o . :JO o. oo o. oo o. oc o. oo o. oo o. oo 
21 o. oo U. OG o. oo o. oo o. oo o. oo o. oo o. oo a.oo 0 . () ~ ) o. oo o. oo 
27 u. uo o. oo o. oo o. oo 0 . 00 o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
21~ u . OO n. oo o. oo o. oo o. oo o. oo o. oo c. oo .50 o. oo o. oo o. oo 
24. o.oo o.oo o. oo o. oo o.oo o. oo o. oo o. oo o.oo o. oo 0 . 00 o. oo 
7~ 0 . 00 o. ou o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
21.J 11 . 00 o. oo o. oo o.oo o.oo o. oo o. oo o. oo o. oo o. oo o. oo u. oo 
2 I O . IJO o. uo o. oo o. oo 0 . 00 0 . 1)0 o. oo o. oo o. oo o. oo o. oo o. oo 
2t>* <l . Oil o. oo o. oo o. oo o.oo O. O'l o. oo .7 7. . 28 o. oo o. oo o. oo 
7. 'J u. l)(l o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. uo o. oo o. oo 
30 u . oo o. oo o. uo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
"II c) . l)l l o. oo o. oo o.oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo o. oo 
•>PFC I AL ''Lll N r s 
1 77 0 / 0 . 00 174 0 / 59 . 4 
fJ 1'• 20 /11 . tlO 144 0 /11.4 1)00/12 . 0 1640/2 . 50 17 25/4 . 00 
II 11 ?tl / O. fl0 l 340 /3. 00 14 70 / 0 . 00 2050 / 0 . 00 2 125 / 56 . 0 
12 OOW / 7 11. 11 Otl40 /1 6 .4 0 100 / 3 1. '1 
1 I l IOl! I • 7 2 
2 I l i.Jlll / 0 . cl O 11.J 2'j/ . 12 



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































During the summer of 1969 measurements were made of the suspended 
sediment discharges on the three main rivers leaving the study drainage 
area. Also, a few suspended sediment discharges were measured on the 
rivers within the drainage area. 
Bed-material samples were collected at 15 primary and 6 secondary 
discharge gaging stations and at 9 other selected river cross-sections. 
All bed-material samples were sieved to obtain the size gradation of 
the bed-material larger than 0.062 mm. 
The river bank materials were visually inspected and qualitatively 
described for sections of the rivers at the 16 primary and the 9 secondary 
discharge gaging stations and at a few other locations. 
The suspended sediment discharge data, bed-material size analyses 
and the descriptions of the bank materials are given in this chapter. 
SUSPENDED SEDIMENT DISCHARGE 
Measurements of the suspended sediment discharge were made through-
out the summer of 1969 at four discharge gaging stations; the R1o Arib1 
at Paso de Arib1, and the R1os Tigre, Guanipa and Amana at the crossing 
of the Matur1n-Temblador road. 
The U.S. D-49 depth-integrating suspended-sediment sampler was 
used and the field methods for the measurement of fluvial sediment 
recommended by the U.S. Geological Survey [5] were employed. 
III-1 
At the three stations on the Matur1n-Temblador road, the cross-
section was initially sampled three times at five vertical sections. 
Thus a total of 15 samples were collected for one suspended sediment 
discharge measurement. When it was found that the lateral concentration 
of sediments did not vary to any extent, the number of vertical sections 
was reduced to three. Three samples were taken at each vertical, yield-
ing nine samples per measurement. The concentration of each sample 
was determined individually. If any one sample had a concentration 
greatly different from the other two taken at the same vertical, that 
sample was not used in computing the measured suspended sediment discharge. 
Three samples taken at each of three vertical sections on the R1o 
Arib1 at Paso de Arib1~ were sufficient. The R1o Arib1 is much narrower 
than the other three rivers. 
The suspended sediment discharge was measured once at three other 
locations; the R1o Amana near El Tejero and the R{o Guanipa at El Aceite 
and at Los Palos Blancos. Measurements were discontinued chiefly because 
the water depths were very small. 
The data and measured suspended sediment discharges for the four 
sediment discharge stations are presented in the following tables. The 
measured suspended sediment discharge was computed with the equation 
Qs = 0.0027 CQ 
where Qs is the measured suspended sediment transport rate in tons/day, 
C is the average concentration in ppm by weight and Q is the water 
discharge in cfs. 
111-2 
In some cases , enough suspended sediment was collected in the nine 
samples that a visual accumulation tube size analysis could be done. 




July 9 1.165 
July 14 4.54 
July 18 11.10 
July 22 3.585 
July 25 2.17 
Aug . 9 6.94 
Aug. 18 3.48 
Sept. 8 1. 26 
Sept. 26 1.00 
Date Stage 
ft 
June 3 o. 26 
July 10 0.695 
July 14 2.36 
July 19 5.68 
July 25 2 . 99 
Aug . 8 4.55 
Aug. 12 2. 37 
Aug. 19 i 4.96 



















88 . 4 
64.0 
I 
HEASURED SUSPENDED SEDIMENT IHSCHARr;E 
STA. NO . 15 RIO ARIBI AT PASO OE ARIB! 
19 69 
I Average I I ' Concen-I ! tration : 
I Ave r age of Sus-Wate r No. of Depth pended 
1Temper- No. of I 
Vert ical ' in the Sedi-
ature Samples Sec t ions Verticals ments 
i 
OF I ft ppm 
78 9 3 ; 1.3 74 
I 77 9 ! 3 4 . 6 406 i ' 80 9 I 3 I 10. 1 206 I 
81 9 3 4. 1 11 2 
78 9 3 2.2 92 
76 9 3 7. 1 88 
86 9 3 3.9 138 
- 9 3 1.1 57 
- 9 3 - 22 



























Average of Sus- Sedi-
Water No . of Dep th pended ment 
Dis- Temper- No. of Ver.tical in the Sedi- Dis-
charge ature Samples Sections Vertica l s ments charge 
tons/ 
cfs OF ft ppm day 
873 . 88 15 5 4.3 90 212 . 
1250. 81 9 3 5.7 165 557. 
2300. 82 9 3 8.1 252 1560. 
4950. 82 9 3 11.9 333 4450. 
2710. 80 9 3 8.8 136 995. 
4040. 79 I 9 3 I 
10.6 184 20 10. 
2310. 85 I 9 3 8.4 392 2440. I 
I 
I I 
4440. 84 9 3 9.9 298 I 3570. 
I I 
4870. 68 9 3 11.6 365 4800. 
5280. - 9 3 12.8 I 
I 
228 3250 . 
' ! 
4930. - 9 
I 
3 12.4 248 3300. 
I 
2240. - 9 3 7.4 184 1110 . 




Sand of Sands 
% 





- see Page 111-7 
- see Page I I! - 7 
- see Page I IJ-7 









- I none 
42 ' partial 
- none 
i 30 I partial I 
I - see Page I! I- 7 
I 
- see Page 
- see Page 
I 
I I! -7 
111-7 
- see Page I II -7 
I 
- see Page Ill -7 
I - see Page I II- 7 
- see Page II I-7 
- see Page III-7 
Date Stage 
ft 
May 29 0.61 
Date Stage 
ft 
June 2 0.605 
Date Stage 
ft 
June 3 4.54 
Ju l y 15 7.23 
July 19 6.32 
July 21 6.04 
July 27 5.89 
Aug. 8 6 . 17 
Aug. 13 7.78 





157 . 82 
MEASURED SUSPENDED SEDIMENT DISCHARGE 








No. of Depth tration 
Vertical in the of Sus-




3 1.3 134 

































Average Concen- sured tration Sus-No. of Depth of Sus- pended Per-No . of Vertical in the 
Samples Sections Verticals pended Sedi- cent Sedi- ment Sand 
ments Dis-
charge 
ft ppm tons / % day 
12 4 1.5 78 31.8 -
MEASURED SUSPENDED SEDIMENT DISCHARGE 
RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
1969 
Average Mea-Average Concen- s ured No. of Depth tration Sus-No. of Vertical in the of Sus - pended Per-Samples Sections Verticals pended Sedi - cent 
I 
ment Sand Sedi- Dis-ments charge 
ft ppm I tons/ % 
I day 
15 5 1.2 215 I 192. -
9 3 4.1 5600 31900. 38 
9 3 2.5 2150 7080. 36 
9 3 2.3 589 1620. 37 
9 3 2.4 351 884. 43.5 
9 3 3.1 1545 4630. -
9 3 4.6 5992 41580. -
9 3 3. 1 
I 
189 7 7120 . -



















see Page I I I-7 
see Page I I I-
I see Page l I I- 7 
Water 
Date Stage Dis - Temper-
charge ature 
ft cfs OF 
May 30 0.94 100 . 82 
STA. NO . 52 
Water 
Dis- Temper-
Date Stage charge ature 
f t cfs OF 
June 3 3 . 23 11 8 . 84 
July 10 3.48 137 . 81 
J ul y 20 5.40 369. 82 
July 27 4.40 237 . 80 
Aug. 9 5.38 366. 78 
Aug. 13 5.95 464 . 81 
MEASURED SUSPENDED SED IMENT DISCHARGE 
STA . NO . 51 
No. of 
Samp l es 
14 





No. of Depth of Sus-
Vertica l in the pended 
Sectio ns Ver t icals Sedi-
ments 
ft ppm 
5 1.3 75 







Dis - cent 
charge Sand 
tons / % 
day 
20 . 2 -
RIO AI-lANA AT THE CROSSING OF THE MATURIN -TE~1BLADOR ROAD 
1969 
Average Mea- i sured 
Average Concen- Sus- Per-tration No. of Depth of Sus - pended cent No. of Vertica l in the pended Sedi- Sand Samp l es Secti ons Verti cals Sedi- ment 
ments Di s-charge 
ft ppm tons/ % 
day 
15 5 2 . 1 38 12 . 1 -
9 3 2.7 32 ll. 8 -
9 3 4 . 3 110 110. -
9 3 3.2 60 38 . 4 23 
9 3 4.4 84 I 83 . 0 -
I 
6 3 5.4 108 ' 135. -














see Page II I- 7 
SIZE ANALYSIS OF SUSPENDED SEDIMENT 
STA. NO. 15 RIO ARIBI AT PASO DE ARIBI 
1969 
PERCENT FINER THAN: 
Date 1.0 mm 0.5 mm 0.35 mm 0.25 mm 0.175 mm 0.125 mm 0.088 mm 0.062 mm 
Aug. 9 100. 98.6 93.7 90.9 
Aug. 18 100. 97.8 91.5 82.2 77.8 
Sept. 8 100. 98.4 95.2 88.8 65.5 31.5 15.6 11.9 
Sept. 26 100. 89.6 82.6 82.6 82.6 65.2 51.4 51.4 
STA . NO. 17 RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
PERCENT FINER THAN: 
Date 1.0 mm 0.5 mm 0.35 mm 0.25 mm 0.175 mm 0.125 mm 0.088 mm 0.062 mm 
Aug. 8 100. 97.2 90.2 74.7 63.5 57.9 
Aug. 12 100. 82.0 73 .1 68.6 46.1 
Aug. 19 100. 98.3 91.5 69.5 59.4 49.8 44.2 
Aug. 20 100. 98.7 96.8 77.2 70.4 66.2 65.4 
Aug. 21 100. 95 .2 92.8 72.2 57.8 50.1 42.9 39.7 
Aug. 23 100 . 81.1 70.4 44.9 38.4 33.4 29.0 27.6 
Sept. 9 100. 99.3 95.3 88.2 85.3 
Sept. 26 100. 67.0 55.7 50.0 50.0 
STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
PERCENT FINER THAN: 
Date 1.0 mm 0.5 mm 0. 35 mm 0.25 mm 0.175 mm 0.125 mm 0.088 mm 0.062 mm 
Aug. 8 100. 99.9 99.7 98.8 94.4 93.8 93.8 93.5 
Aug. 13 100. 97.8 94 . 9 87.0 76.1 71 .7 68.8 66.7 
Aug. 14 100. 99.5 98.2 90.6 85.7 81.3 78.9 
STA . NO. 52 RIO ARANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
PERCENT FINER THAN: 
Date 1.0 mm 0.5 mm 0 . 35 mm 0. 25 mm 0.175 mm 0.125 mm 0.088 mm 0.062 mm 
Aug . 13 100. 97.5 92.5 91.2 88.8 87.5 
I II -7 
BED MATERIAL 
River bed-material samples were collected at the 30 locations in 
the drainage area shown on Figure III-1. 
Where the river cross-section could be waded the US BHM-53 piston-
type bed-material sampler was used; at deeper sections samples were 
obtained from the bridges with a US BMH-54 100-pound bed-material sampler. 
At each location, 10 bed-material samples were collected equidistant 
across the bed of the stream from the toe of one bank to the toe of the 
other bank. Each sample contained about one pint of bed material. The 
samples were numbered consecutively from one side to the other. The 10 
samples so collected were examined visually and samples which appeared 
to have essentially the same size composition were mixed together before 
the size analyses was done. 
The size analyses given in the following tables were determined 
by sieving. Materials finer than 0.062 mm were not analyzed . 
The Rfo Areo at Hato Areito is located about two km upstream of the 
gaging station number 11. 
For the Rio Tigre at Las Piedritas, the bed-material samples were 
taken in the R1o Tigre immediately upstream of its confluence with the 
R1o Oritupano. 
The location of the section of the Rfo Oritupano near Pelayo is 
upstream of the confluence of the R1o Guibimba with the Rfo Oritupano. 
The village called Tonoro is on the Rfo Tonoro immediately up-









,'!. no co 




~· ~-~- /._.-"'-..___/~, 
_j 34 --- --------- / / ~--~
SR 7 33 ' 
/ SR ~Guanipa -=-~----/ 
3 'o Yll 
32 ..,- ~ 
""'- ~d. 
~ ~~Anb~ 
~  16 ---...~..---.r-
31 _.,/ 







































ANALYSIS OF BED MATERIAL SAMPLES 
STA. NO. 12 RIO ORITUPANO AT LOS CARACAS 
SAMPLE COLLECTED: AUGUST 30, 1969 
PERCENT FINER THAN : 
8.0 4.0 2.0 1.0 
mm mm mm mm 
98.1 90.7 81.4 69.1 
100 . 99.9 99.6 97.7 
99 .5 97.1 92.9 83.7 
ANALYSIS OF BED MATERIAL SAMPLES 
STA. NO. 13 RIO CHIVE AT LA COLMENA 
SAMPLE COLLECTED: AUGUST 30 , 1969 
PERCENT FINER THAN : 







mm mm mm mm mm 
100. 99.9 99.4 97.7 87.0 
100 . 99 .7 98.8 95.9 83.9 
100. 99.9 99.9 
0.25 0.125 0.063 0.053 
mm mm mm mm Comments 
12.2 1.6 0.2 0.1 Samp 1 es 1 , 2 , 
3 combined. 
49.5 11.5 2.3 1.3 Samples 4, 5 
combined. 
26.1 4.4 0.4 0.2 Samp 1 es 6, 7, 
8, 9, 10 
combined. 
0.25 0.125 0.063 0.053 
mm mm mm mm Comments 
15.9 1.8 0.4 0. 3 Samples 1, 2, 
3 combined. 
18.1 2.0 0.2 0.2 Samples 4, 5, 
6 combined. 
87.1 19.2 3.5 2.0 Samples 7, 8, 
9, 10 
combined. 
ANALYSIS OF BED MATERIAL SAMPLES 
STA. NO. 14 RIO TIGRE AT LAS PIEDRITAS 
SAMPLE COLLECTED: SEPTEMBER 11, 1969 
---
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number 11111 11111 11111 mm 11111 mm mm mm 11111 11111 mm 11111 mm mm Comments 
1 100. 96.1 14.7 1.0 0.5 Left bank 
2 100. 85.3 5.2 0.2 0.1 
3 100. 99.9 99.0 68.4 3.2 0.1 0.0 
4 100. 99.9 99.7 44.8 1.6 0.1 0.0 
5 100 . 99.9 95.8 22.1 0.7 0.1 0.0 
6 100. 97.1 97.1 96.3 94.3 89.9 86.8 79 .2 48.9 5.0 0.3 0.1 0.1 
7 100. 99.9 99.7 98.5 81.8 8.0 0.3 0.0 0.0 
8 100. 97.5 95 .5 88.7 86.0 69.4 57.3 41.2 19.0 3.4 0.3 0.0 0.0 
9 100. 92 .3 90.3 81.1 76.0 65.2 57.6 42.4 23.2 4.9 0.6 0.0 0.0 
10 100. 99.2 99.2 98.5 97.1 89.9 51.6 12.7 4.7 0.3 o .. 1 Right bank 
....... 
....... ANALYSIS OF BED MATERIAL SAMPLES I ...... STA. NO . 15 RIO ARIBI AT PASO DE ARIBI 
N SAMPLE COLLECTED: AUGUST 27, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16 .0 12.5 9.423 8.0 4.0 2.0 1.0 0 .5 0.25 0.125 0.063 0.053 
Number 11111 11111 11111 11111 11111 11111 11111 mm mm 11111 11111 mm 11111 mm Comments 
100 . 99 . 7 98 .6 96.2 92.4 83.3 40.2 13.4 8.9 Samples 1, 
10 combined. 
2 100. 95.3 74.0 62.7 49.3 44.5 28 .3 18.6 12.8 9. 7 3.4 0.4 0.1 0.0 Samples 2, 3, 
4, 5, 6, 7 
combined. 
3 100. 98.5 96.6 94.5 91.0 89.4 86.1 68 . 4 8.3 0.5 0.1 0.1 Samples 8, 9 
combined. 
ANALYSIS OF BED MATERIAL SAMPLES 
STA . NO . 16 RIO NATO AT LAS GAVIOTAS 
SAMPLE COLLECTED: AUGUST 30, 1969 
--
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 B.O 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number 11111 ITI1l ITI1l ITI1l ITI1l ITI1l mm mm mm I1JTI mm mm ITI1l ITI1l Comments 
100 . 98 .1 96.3 83 .9 74.0 67.6 61.0 22 .6 3.8 0.8 0.7 Samples 1, 
2' 3 
combined. 
2 100. 99.0 97.9 87.5 81.8 78.1 70. 8 21.7 4.3 1.1 0.9 Samples 4, 
5 combined . 
3 100. 99.2 98 . 3 95 . 1 75.6 14.3 1.2 0.3 0.2 Sampl e 6. 
4 100. 99 .8 98.7 95 .6 87.7 67 .6 17.2 2.1 0.4 0.3 Samples 7, 
9 combined . 
5 100. 99.9 97.7 94 .4 91.3 80.0 29.4 5.5 1.0 0 .8 Sample 8. 
6 100. 99.0 96.7 80.1 63.9 48.6 35.7 13.1 0.8 0.1 0.1 Sample 10 . 
....... ....... 
....... 
I ANALYSIS OF BED MATERIAL SAMPLES __. 
w STA . NO. 17 RIO TIGRE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
SAMPLE COLLECTED: AUGUST 27, 1969 
PERCENT FINER THAN: 
Sample 32.0 26 .7 16.0 12 .5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0 .063 0.053 
Nuniber I1JTI I1JTI I1JTI I1JTI mm I1JTI mm mm I1JTI I1JTI mm mm I1JTI I1JTI Comments 
100. 99 .8 99 .0 98 .0 93.5 84.3 48.6 16.0 10.3 Samples 1, 
10 combined. 
2 100. 99.9 99.5 97.6 91.2 21.3 4.4 0.7 0.4 Samples 2, 
3, 4' 8, 9 
combined. 
3 100. 99 . 7 97 .8 88.1 66.6 14.5 1.0 0.1 0.0 Samples 5 , 
6' 7 
combined. 
d 100. 99.9 99.3 97.4 91.5 20.4 1.7 0.1 0.0 Sample 11 . 
100. 99.9 98.3 90.6 68 . 2 15.4 4.4 1.9 1.5 Samplel2. 
ANALYSIS OF BED MATERIAL SAMPLES 
STA . NO. 31 RIO GUANIPA AT EL ACEITE 
SAMPLE COLLECTED : AUGUST 30 , 1969 
--
PERCENT FINER THAN : 
Sample 32 .0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments 
100. 99 .7 99 .5 98.8 95.3 45.0 4.7 0.2 0.1 Samples 1, 
2, 9 , 10 
combined. 
2 100 . 99.0 96.7 90.6 79.5 28.3 2. 8 0 .1 0.1 Samples 3, 
4, 5' 6 
combined . 
3 100. 99 .7 99 .7 99.5 99.1 98.6 95.9 32.8 3. 2 0.1 0.0 Samples 7, 
8 combined . 
...... ...... ...... ANALYSIS OF BED MATERIAL SAMPLES I ...... STA . NO . 32 RIO GUANIPA AT LOS PALOS BLANCOS .::. SAMPLE COLLECTED: AUGUST 30, 1969 
PERCENT FINER THAN : 
Sample 32 .0 26 .7 16 .0 12 .5 9.423 8.0 4.0 2.0 1.0 0.5 0. 25 0.125 0 .063 0.053 
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments 
1 100 . 99 .9 99 .5 99.0 98.9 93 .5 5.9 0.2 0.1 Sample 2. 
2 100. 99.9 99 . 2 97 .0 91.9 35.3 0.5 0.0 0.0 Samples 3, 
4, 5' 6 
combined. 
3 100 . 99 .9 99 .6 96.8 86.8 28 .6 0.4 0.0 0.0 Samples 7, 
8 combined . 
4 100. 98 .7 98.7 97.7 97.0 96 .5 95 .9 90.0 39 .4 30 .0 29.5 Samples 9, 
10 combined. 
ANALYSIS OF BED MATERIAL SAMPLES 
STA . NO. 33 RIO CARIS AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD 
SAMPLE COLLECTED: AUGUST 27 , 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16 .0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0. 063 0.053 
Number rnn rnn rnn l11l1 l11l1 l11l1 rnn rnn l11l1 rnn rnn l11l1 rnn rnn Cornnents 
100 . 99.2 99.0 94.8 86 . 1 76 .0 54.6 15.4 6 .0 1.7 1.1 Samples 1, 
9, 10 
combined . 
2 100 . 98.3 96.6 88.7 83 .5 61.8 41.7 29.2 19.8 3.9 1.4 0 .5 0.4 Samp le 2. 
3 100 . 97.7 96.3 87 . 2 83.5 59.5 35 .6 20 .8 11 .0 2.0 0.6 0 .2 0.2 Sample 3. 
4 100. 98.7 93 .1 85.8 81.0 60.0 38.6 23 .2 11.3 3.1 0.6 0.2 0.1 Sample 4. 
5 100. 94 .2 89.3 80.0 74.8 58 .1 46.2 37 .5 27 .4 7. 4 0.5 0.0 0.0 Sample 5. 
6 100 . 100. 99.0 99.0 98.8 94.7 88 .7 82.9 30.4 11 . 3 2.0 0 .1 0. 1 Samples 6 , 
7. 8 
combined . 
...... ...... ANALYSIS OF BED MATERIAL SAMPLES I _... STA . NO. 34 RIO TONORO AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD 
l.11 SAMPLE COLLECTED: AUGUST 27, 1969 
PERCENT FINER THAN : 
Sall)ple 32 .0 26.7 16.0 12.5 9 .423 8.0 4.0 2.0 1.0 0.5 D.25 0.125 0 .063 0. 053 
Number rnn rnn rnn rnn mm rnn rnn mm rnn rnn rnn rnn rnn rnn Cornnents 
100 . 96 .7 96 .7 94 .7 93.6 85 .9 76.6 66 .0 43.1 7.7 2.9 1.4 1.1 Samples 1, 
6 combined . 
2 100. 97.1 95.5 78.1 61.5 48.9 30 .5 6.6 2.0 0 .6 0. 4 Sample 2. 
3 100. 95.9 94 . 2 91 .2 88.6 75 .4 64.9 56.6 42.1 12 .1 3.6 1.3 0.9 Samples 3, 
4. 5 
comb i ned . 
4 100 . 97 .9 96 .3 92.9 90.5 78.8 67 .4 57 .4 39 .8 8.2 0.6 0.1 0 .1 Sample 7. 
5 100 . 99.9 99 .7 98.0 95 .9 93 . 2 83.4 21.3 1.8 0.3 0. 2 Samples 8 , 
9, 10 
combined. 
ANALYSIS OF BED MATERIAL SAMPLES 
STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
SAMPLE COLLECTED: AUGUST 27, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 B.O 4.0 2.0 l.O 0.5 0.25 0.125 0.063 0.053 
Number 11111 11111 mm 11111 mm nrn 11111 11111 11111 nrn 11111 11111 mm 11111 Comments 
100. 96.B 95.4 91.4 85.8 78.9 60.5 9.6 0.6 0.0 0.0 Samples l, 2, 
3 combined. 
2 100. 99.8 99.7 99.4 96.7 35.9 1.8 0.1 0.0 Samples 4, 5, 
6, 8 combined. 
3 100. 94.7 89.2 82.3 69.2 65.6 55 .6 45.8 30.1 7.8 0.5 0.0 0.0 Sample 7. 
4 100. 99.6 99.0 99.0 96.6 94.5 92.3 86.2 23.7 1.4 0.1 0.0 Samples 9, 
10 combined . 
...... ...... 
I ANALYSIS OF BED MATERIAL SAMPLES ~ 
0"1 STA. NO. 51 RIO AMANA NEAR EL TEJERO 
SAMPLE COLLECTED: SEPTEMBER 3, 1969 
PERCENT FINER THAN: 
Sample 32 .0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 l.O 0.5 0.25 0.125 0.063 0.053 
Numlier mm 11111 11111 11111 11111 ITIT1 11111 11111 11111 11111 11111 nrn nrn 11111 Comments 
1 100. 96.7 94.6 93.3 88.8 83.4 80.7 76.5 71.5 59.1 27.3 21.9 Left bank 
2 100. 99.3 98.5 96.5 69.4 20.3 1.8 0.2 0.1 
3 100. 96.2 90.6 80.8 40.4 7 .l 0.8 0.1 0.0 
4 100. 99 .1 96.9 89.D 45.9 5.8 0.4 0.0 0.0 
5 100. 99.7 99 . 1 91.1 78.0 61.2 29.9 3.2 0.2 0.1 0.0 
6 100. 99.8 98.5 93.3 78.2 43 .0 8.5 0.5 0.1 0.0 
7 100. 98.6 94.7 87.0 54.4 7.6 0.3 0.0 O.D 
8 100. 99.6 98.4 94.7 65 .7 8.8 0.3 0.0 0.0 
9 100. 99.8 99.3 89.9 19.1 1.2 0.1 0.0 
10 100. 99.8 97 .4 44.5 5.0 0.4 0.2 Right bank 
ANALYSIS OF BED MATERIAL SAMPLES 
STA. NO. 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
SAMPLE COLLECTED: AUGUST 27, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0. 063 0.053 
Number mm mm mm mm mm mm mm mm mm mm ITI1l mm ITI1l mm Comments 
100. 99.9 99.4 96.2 76.3 29.B 6.0 3.3 Samples 1 , 
9, 10 
combined. 
2 100. 99.8 98.2 88.7 20.9 1.2 0.4 0.1 0.1 Samples 5, 7 
combined. 
3 100. 99.9 99.7 84.4 18.4 4.1 0.8 0.5 Samples 2, 
3, 4, 8 
combined. 
4 100. 97.6 82.4 46.0 5.4 0.3 0.1 0.0 0.0 Sample 6. 
...... ...... ANALYSIS OF BED MATERIAL SAMPLES I 
~ RIO AREO AT HATO "AREITO" 
-....J SAMPLE COLLECTED: SEPTEMBER 25, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number ITI1l ITI1l ITI1l ITI1l mm ITI1l mm ITI1l ITI1l ITI1l mm ITI1l ITI1l ITI1l Comments 
100. 99.2 98.5 97.6 96.5 95.0 92.9 90.3 80.7 37.8 5.5 0. 7 0.4 Left bank, 
some organic 
material 
2 100. 96.1 94.8 93_6 91.2 74.2 50.8 33.2 21.2 8.6 1.4 0.1 0.0 
3 100. 98.5 81.0 35.3 19.7 12.6 1.9 0.0 0.0 
4 100. 99.8 98.1 64.9 18.5 5.5 1.0 0.0 0.0 
5 100. 99.3 91.1 59.2 12.0 0.4 0.0 0.0 Some organic 
material 
6 100. 97.4 80.3 17.4 0.5 0.0 0.0 
7 100. 99.8 97.7 60.3 3.4 0.3 0.1 
8 100. 99.7 96.6 58.5 3.8 0.2 0.0 
9 100. 99.3 95.5 49.1 3.7 0.1 0.0 
10 100. 99.9 99.4 87.5 11.0 0.5 0.2 Right bank 
ANALYSIS OF BED MATERIAL SAMPLES 
STA. NO. SR2 RIO AISME NEAR EL AISME 
SAMPLE COLLECTED: SEPTEMBER 8, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number IM1 mm mm nm mm nm IM1 nm nm nm mm nm mm nm Comments 
1 100. 97.8 94.9 92.2 89.4 72.5 54.9 39.0 30.8 21.5 11.5 4.8 3.8 Right bank 
2 100. 98.7 97.1 96.6 93.2 83.6 58.5 37.3 16.0 2.6 0.7 0.5 
3 100. 99.0 98.8 96.3 93.0 88.4 77.0 39.3 6.2 1.4 1.0 
4 100. 95.7 93.0 83.9 73.1 53.8 29.0 10.9 2.3 0.4 0.3 
5 100. 95.6 93.7 88.5 81.1 61.0 29.0 12.1 2.8 0.6 0.4 
6 100. 98.6 95.2 89.8 74.5 43.5 14.9 5.0 0.4 0.2 
7 100. 94.4 91.7 90.5 90.1 88.3 82.1 71.5 55.5 33.1 11.0 2.8 0.8 0.6 
8 100. 99.2 98.7 98.1 93.9 87.1 49.9 15.1 4.1 3.0 
9 100. 99.2 97.2 93.3 80.9 57.6 29.9 14.9 5.3 4.5 
10 100. 99.9 99.8 99.8 99.6 96.8 90.8 49.1 13.0 9.5 Left bank 
....... ....... 
I ANALYSIS OF BED MATERIAL SAMPLES ..... STA. NO. SR3 RIO CARISITO NEAR CARISITO co SAMPLE COLLECTED: SEPTEMBER 3, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number nm nm nm nm nm nm nm mm nm nm nm nm nm mm Conments 
1 100. 95.0 93.9 88.3 86.0 73.7 62.9 55.3 47.0 14.9 1.2 0.2 0.2 Left bank 
2 100. 98.4 94.5 88 .8 85.1 63.5 45.3 35.4 28.4 7.6 0.8 0.3 0.2 
3 100. 95.3 89.6 80.5 75.4 47 .1 30 .6 23.9 19.3 5.9 0.9 0.2 0.1 
4 100. 97.2 92.2 84.2 78.5 52.4 36.2 29.0 24.1 8.5 1.7 0.6 0.4 
5 100. 98.6 95.3 88.1 81.8 54.8 31.6 21.2 16.7 6.7 0.5 0.1 0.1 
6 100. 97.4 94.1 88.1 83.4 62.9 43.9 34.1 27.3 9.3 1.7 0.4 0.3 
7 100. 97.8 94.8 88.1 85.5 70.6 52.9 38.6 28.7 12.0 3.7 1.4 1.0 
8 100. 99.2 98.1 95.7 92.6 81.1 69.1 61.0 51.6 14.3 1.0 0.2 0.1 
9 100. 99.0 97.9 93.1 90.4 73.0 54.6 40.7 27.4 6.2 0.6 0.2 0.1 
10 100. 96.5 92.4 73.8 53.3 37.8 24.7 7.8 3.3 1.3 0.9 Right bank 
ANALYSIS OF BED MATERIAL SAMPLES 
STA. NO. SR4 RIO CHIVE NEAR CAMPAMENTO LA LEONA 
SAMPLE COLLECTED: SEPTEMBER 8, 1969 
PERCENT FINER THAN : 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number mm mm mm mm mm rrun mm mm mm mm mm mm mm mm Comments 
1 100. 99.8 95.3 46.8 25 . 7 23.6 Right bank 
2 100 . g9.2 91.8 33.5 13.3 12.1 
3 100 . 99.6 97.0 82.3 36.1 20.0 18 .3 
4 100. 86.7 75 .8 68.4 59.2 29.0 8.7 3.6 2.9 
5 100 . 96.1 90 .6 84.4 73 .0 33.7 4.5 0.9 0.5 
6 100. 95 .8 86 .3 80.5 75 .4 68 .9 38.4 17.6 14.3 
7 100. 99.4 93.8 86.6 85.2 82.9 68.5 23.2 9.8 8.0 
8 100. 98.8 96.5 86.4 64.0 33 .1 3.9 1.2 0. 9 
9 100. 99.8 99 . 2 97.8 76 . 7 11 . 4 1. 3 0.9 
10 100. 99 .8 93.0 12.8 1.5 0.9 Left bank 
....... 
....... ....... ANALYSIS OF BED MATERIAL SAMPLES I __. STA. NO. SRS RIO CHUPURURO NEAR CAMPO MATA 
1.0 SAMPLE COLLECTED: SEPTEMBER 8, lg69 
PERCENT FINER THAN : 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments 
1 100. 97.9 93.8 90.3 82.9 58.6 51.5 Left bank 
2 100 . 9g.l 93.6 86.3 77.3 44.7 37.4 
3 100. 99.6 99.3 98.7 98.4 91.3 84 . 7 66.4 39.1 34.5 30.1 
4 100. 97.7 96.4 92.8 82.3 73 .8 63.9 51.9 26.0 13.7 6.6 5.3 
5 100. 89.7 82.7 75.8 74.0 64.2 55.5 48.6 39.7 27.0 17.7 4.5 3.0 
6 100 . 91.9 88.2 85.0 82.9 74.4 64.1 56.7 49 .4 37.3 6.2 1.2 0.9 
7 100. 98.5 97 . 7 87.2 65.7 45.4 30.5 18.2 4.7 1.6 1.2 
8 100. 98.1 97 .3 86.6 67 .5 52.1 39.4 21.8 8.4 3.1 2.4 
9 100. 96.6 94.7 73.4 48.1 34.0 27 .0 22.3 15.7 7.2 5.3 
10 100. 9g.s 93.6 85.6 44 .0 38 .8 Right bank 
ANALYSIS OF BED MATERIAL SAMPLES 
STA . NO. SR7 RIO PURGATORIO NEAR EL PURGATORIO 
SAMPLE COLLECTED: SEPTEMBER 9, 1969 
--
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 B.D 4.0 2.0 1.0 D.5 0.25 0.125 0.063 0.053 
Number mm mm mm nm mm mm mm mm mm mm mm mm mm mm Comments 
l 90.7 75.7 59.0 46.2 32.8 11.0 2.3 0.5 0.3 Left bank 
2 83.3 62.8 48.0 39.1 28.4 4.7 0.6 0.1 0.1 
3 90.2 67.7 49.6 36.8 25.6 8.5 1.8 0.4 0.3 
4 86.7 71.2 59.7 51.9 43.3 14.4 1.4 0.2 0.1 
5 88.3 74 .4 63.0 54.4 44.0 12.3 0.9 0.1 0.1 
6 96.8 86.4 75.0 66.4 57 .l 18.6 2.0 0.3 0.1 
7 90.4 79.3 71.1 65.7 58.8 27.3 3.6 0.7 0.3 
8 82 .0 66.2 53.7 46.9 41.2 18.3 2.3 0.3 0.2 
9 94.3 84.3 76.2 70.7 64.1 30.8 4.6 0.8 0.4 
10 96.0 88.0 80.4 75.4 70 .3 47.4 11. 8 2.9 2.0 Right bank 
...... ...... ANALYSIS OF BED MATERIAL SAMPLES ...... 
I STA. NO. SR9 QUEBRADA MAPIRICURE 0 SAN MIGUEL NEAR EL ACEITE N 
0 SAMPLE COLLECTED: SEPTEMBER 8, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0 .125 0.063 0.053 
Number mm mm nm mm nm mm nm nm nm nm mm nun nm nm Comments 
l 100 . 97.5 96.7 95 . l 92 . l 89.1 77.9 60.5 41.4 10.0 2.0 1.4 Right bank 
2 100. 99.9 94.2 72.5 35.2 2.8 0.2 0 .2 
3 100. 99.9 99 .6 88.5 62.4 26.8 1.5 0.0 0.0 
4 100. 99.9 97.9 86.2 64.3 33.6 3.5 0.4 0.3 
5 100. 99.6 98.0 88.3 65 .9 32.6 3.5 0.3 0.2 
6 100. 99.9 99.6 97.7 85.9 66.1 32 .4 2.8 0.3 0.2 
7 100 . 99.7 99.7 99.5 98.1 90.8 72.6 40.4 3.9 0.3 0.2 
8 100. 99.4 99.4 98.7 96.9 88.8 69 .0 32.6 2.7 0.2 0.1 
9 100. 98.3 94.9 78 .6 60.2 32 .9 3. 3 0.4 0.2 
10 100 . 99.9 98.9 90 .2 69.5 31.7 2.8 0.3 0.2 Left bank 
ANALYSIS OF BED MATERIAL SAMPLES 
RIO ARIBI AT DIA PERDIDO 
SAMPLE COLLECTED: SEPTEMBER 6, 1969 
PERCENT FINER THAN: 
Samp le 32.0 26 . 7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number mm mm mm 11111 mm mm mm mm mm mm mm mm mm mm Comments 
1 100. 97.7 92 .0 74.1 61.7 54.4 28.7 22.7 17 .2 10.2 6.6 5.6 5.5 Sample 1. 
2 100. 96.1 95.2 92.0 9D.2 81.7 77.0 74.6 72 .8 61.3 36.0 22.7 21.1 Samples 2, 3 
combined . 
3 100. 94 .5 93.8 92.8 88.5 86.1 77.0 71.5 68.1 65.2 43.1 16.2 9.6 8.9 Sample 4. 
4 lOD. 89.3 86.6 80.0 76.3 61.1 50 .5 43.7 38.7 20.4 5.5 3.0 2.7 Samples 5, 6, 
7 combined. 
5 100. 86.9 84.3 81.8 80.1 72.5 65.6 60 .6 57.2 29.3 4.0 0.5 0.4 Samples 8, 9 
combined. 
6 100. 94.3 67.8 61.3 53.4 50 .1 37.8 30.5 26.0 22.6 12 .4 1.8 0.3 0.2 Sample 10 . 
....... ANALYSIS OF BED MATERIAL SAMPLES I 
N RIO GUANIPA AT SANTA ROSA 
SAMPLE COLLECTED: SEPTEMBER 6, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0 .5 D.25 0.125 0.063 0.053 
Number mm mm nm nm mm mm nm nm nm mm mm mm nm mm Comments 
100. 99.6 99.1 97.4 92.0 55.3 6.9 1.1 0. 8 Samples 1 , 2 
combined. 
2 100. 99 .9 99.5 98.8 95.6 58.6 6.9 1.2 0.2 Samples 3, 5, 
6, 10 
combined. 
3 100. 99.5 99.2 98.9 97.9 94 .8 85.0 32.1 3.1 0.2 0.1 Samples 4, 7, 
9 combined. 
4 100. 98.1 97.2 96.6 95.7 91.8 82.7 70.4 58.2 27.4 2.1 0.1 0.1 Sample 8. 
ANALYSIS OF BED MATERIAL SAMPLES 
RIO GUIBIMBA NEAR BOCA DE GUIBIMBA 
SAMPLE COLLECTED: SEPTEMBER 9, 1969 
PERCENT FINER THAN: 
Sample 32.0 26 . 7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments 
100 . 99.4 96 .0 68.5 33.5 25.6 Left bank, 
some organic 
material 
2 100. 99.9 99.0 94.8 25.4 2.7 1.7 
3 100. 99.9 99.7 96.4 11.7 1.2 0.7 
4 100. gg.9 99.6 95.7 15.5 1. 7 1.0 
5 100. 99.9 99.7 89.0 8.0 0.9 0 .5 
6 100. 9g.g 9g.5 86.7 7.4 1.1 0.6 
7 100. 99.7 98.3 75.3 6.6 0.6 0.2 
8 100. 99.4 96.3 43.8 1.5 0 .1 0.0 
9 100. 99.8 99.2 97.5 88.6 47.4 3.9 0.3 0.1 
10 100. 99.9 99.8 98.9 61.0 5.1 1.7 1.3 Right bank 
....... ....... ....... 
I ANALYSIS OF BED MATERIAL SAMPLES N 
N RIO ORITUPANO NEAR PELAYO 
SAMPLE COLLECTED: SEPTEMBER 6, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0. 125 0.063 0.053 
Number mm mm 11111 mm 11111 mm mm mm 11111 mm 11111 11111 mm 11111 Comments 
1 100. 99.3 99.0 97.9 96.4 80.9 42.6 23.5 20.5 Sample 1. 
2 100. 81.7 69.8 56.4 51.1 29 .5 19.1 14.5 12 .2 9.3 4.8 2.8 2.5 Samp les 2, 3, 
4, 5, 6, 7 
combined. 
3 100. 91.1 85.9 75.3 70.9 51.0 38.2 32.2 26.7 11.7 6.3 4.9 4.8 Sampl es 8, 9 , 
10 combined. 
ANALYSIS OF BED MATERIAL SAMPLES 
RIO ORITUPANO AT LAS PIEDRITAS 
SAMPLE COLLECTED: SEPTEMBER ll , 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number mm nm nm nm nm nm nm nm nm nm nm nm nm nm Comments 
l 100. 98.7 93.1 89.8 81.4 71 .0 56 .6 34.2 6.9 0.9 0.3 0.1 Left bank 
2 100. 91.1 74 .1 59.8 46.3 28.0 7.2 1.6 0.5 0.3 
3 100. 99.5 94 .8 11.8 0.9 0.3 0.2 
4 100 . 97.9 95.0 86.2 60.6 5.9 0.5 0.2 0.2 
5 100. 99 .5 97.7 89.9 65.0 5.2 0.5 0.1 0.0 
6 100. 99.2 92.7 77.7 47.8 3.8 0.3 0.1 0.0 
7 100. 99.7 99.5 98.8 92.9 77.8 48.0 4.3 0.1 0.0 0.0 
8 100. 99.7 99.4 98 .7 94.5 82.0 45 .3 3.1 0.2 0. 1 0.1 
9 100. 97.2 91.4 88.8 82.7 76 . 7 66.6 40.3 3.4 0.1 0.0 0.0 
10 100. 91.9 84.8 73.2 69.0 55.4 43.5 33.1 20.9 4 .8 0.4 0.1 0.1 Right bank 




ANALYSIS OF BED MATERIAL SAMPLES 
RIO TACATA (l KM UPSTREAM FROM JUNCTION WITH RIO TONORO) 
SAMPLE COLLECTED: SEPTEMBER 3, 1969 
PERCENT FINER THAN: 
Sample 32 .0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number mm mm mm mm mm mm mm nm mm mm mm mm mm mm Comments 
l 100. 99.8 99.5 98.7 95.2 66.1 43.1 25.4 20.8 Right bank 
2 100 . 98.5 97.5 90.0 80.0 69.6 53.6 19.2 1.4 0.1 0.1 
3 100. 94.8 92.3 80.4 68.1 56 .8 40.5 12.3 l.l 0.1 0 .1 
4 100. 94.7 93.2 84.7 76.3 69.0 49.2 7.5 0.5 0.0 0 .0 
5 100. 96.5 93.8 91.0 77.3 13.6 0.6 0.0 0.0 
6 100. 98.3 97.7 93.5 92.7 86.2 80.9 75 . l 57.6 13.3 1.0 0.1 0.0 
7 100. 98.2 96.5 89.0 84.9 71.2 61.6 55.5 45.5 12.2 0. 9 0.2 0.1 
8 100 . 97.6 92.9 91.7 78.4 68.0 57.9 34.9 6.0 0 .8 0.2 0.1 
9 100. 95.0 93.1 90 .6 88.5 79.4 72.8 66.8 52 .l 11.3 1.2 0.3 0.2 
10 100. 99 .2 97 .l 96.2 92.5 87.9 83.8 68.9 9.6 0.8 0.2 0 .2 Left bank 
ANALYSIS OF BED MATERIAL SAMPLES 
RIO TIGRE AT CRISTOBERO 
SAMPLE COLLECTED: SEPTEMBER 23, 1969 
---
PERCENT FINER THAN: 
Samp le 32.0 26.7 16.0 12.5 9.423 8.0 4 .0 2.0 1.0 0.5 0.25 0. 125 0.063 0.053 
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comments 
1 100. 97 . 7 73.2 26.5 5.8 0.6 0.2 Left bank 
2 100. 99 .9 99.2 87.9 45.2 13.8 2.0 0.2 0.0 
3 100 . 99.3 87.4 43.6 8.8 0.8 0.1 0.0 
4 100 . 97.7 92.5 80.5 58. 1 25.7 8.5 1.6 0.1 0.1 
5 100. 99. 8 97 .0 68.5 17 .9 0.9 0.0 0.0 
6 100. 99 .8 95.6 65 .2 13.3 0.9 0.1 0.0 
7 100. 99.4 81.6 71.9 43 .6 23.2 15. 0 2.6 0.3 0.1 
8 100. 96.4 86.4 50.9 19.2 12.0 2.1 0.2 0.1 
9 100 . 99.8 98.9 96.7 89.1 36.5 4.2 2.1 
10 100 . 99.8 99.5 98.6 89 .8 24.3 2. 1 0.9 Right bank 
....... ANALYSIS OF BED MATERIAL SAMPLES I 
N RIO TIGRE AT EL TIGRITO 
.10> SAMPLE CO LLECTED : SEPTEMBER 6, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16 .0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number mm mm mm mm mm mm mm mm mm mm mm mm mm mm Comme nts 
100 . 95.2 93.0 89.6 87.4 79.4 69.2 56.0 42.0 17 .9 2.2 0.2 0.2 Samples 1, 
8 combined 
2 100 . 99.1 91.8 88. 5 79.9 73.9 68.5 61.4 52.6 20.2 3.3 2.0 Sample 2. 
3 100. 96.2 85.3 80.3 68.2 62. 3 46 .5 37.0 25.0 14.2 4.8 0.6 0.1 0.1 Samples 3, 
4, 5' 6' 9 
combined. 
4 100. 92.5 89.3 82.4 75 .4 72.4 65.8 62.6 58.7 51.6 25.3 3.5 0.4 0.2 Sample 7. 
5 83 .1 83. 1 80 .2 76.3 72.4 71 .1 67.8 64 .1 55.1 44 .0 28.6 5.8 0. 7 0.5 Sample 10; 
all is finer 
than 50 mm. 
ANALYSIS OF BED MATERIAL SAMPLES 
RIO TONORO AT EL ZAMURO 
SAMPLE COLLECTED: SEPTEMBER 3, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number mm llll1 mm mm mm mm mm mm mm mm mm mm mm mm Comments 
100. 99.8 98.1 62.2 47.7 30.2 23.7 Left bank, 
some organic 
material 
2 100. 99.7 99.1 87.6 78.9 72.7 60.0 11.6 1.6 0.5 0.3 
3 100. 99.8 99.0 91.5 28.2 4.5 1.5 0.9 
4 100. 99 .9 99.4 95.5 38.3 7.5 2.9 2.2 
5 100. 99.6 97.1 95.3 94.0 83.8 7.6 0.6 0.0 0.0 
6 100. 99.2 97.2 93.5 82.7 24.4 3.7 0.6 0.3 
7 100. 99.1 97.6 94.9 90.9 81.4 26.5 1.0 0.3 0.2 
8 100. 98.9 95.0 90.3 86.2 74.7 14.2 6.2 0.2 0.1 
9 100. 99.9 99.6 96.2 42.8 9.2 4.1 2.7 
10 100. 99.9 99.6 99.4 97.6 56.4 6.2 1.5 1.1 Right bank 
...... ...... ...... ANALYSIS OF BED MATERIAL SAMPLES I 
N RIO TONORO UPSTREAM OF TONORO 
<.T1 SAMPLE COLLECTED: SEPTEMBER 3, 1969 
PERCENT FINER THAN: 
Sample 32.0 26.7 16.0 12.5 9.423 8.0 4.0 2.0 1.0 0.5 0.25 0.125 0.063 0.053 
Number mrn mm rrm rrm rrm rrm rrm rrm rrm mm rrm IM1 rrm mm Comments 
1 100 . 99.8 99.2 96.9 92 . 9 82.6 31.0 5.0 1.5 1.0 Left bank 
2 100 . 99.8 99.1 97.5 88.9 14.1 1.0 0.5 0.3 
3 100. 97.2 96.3 90 . 4 85.8 81.2 69.1 18.4 5.3 2.3 1.6 
4 100. 99.8 98.1 95.9 92 .7 79.3 14 . 7 1.3 0.2 0.2 
5 100. 98.9 98.0 96.7 94.9 90.0 35 . 0 4.2 0.5 0. 3 
6 100. 99.3 97.5 94.0 83.2 28 .7 3.5 0.2 0.1 
7 100. 99.0 97.1 94.8 87 .6 37 . 3 5.3 0. 4 0.2 
8 100. 98.8 96.4 94.4 92.3 88.0 40.4 4.2 0.3 0.1 
9 100. 99.8 99.5 99.2 98.0 76.3 17.3 1.5 0.8 
10 100. 99.8 58.3 16.4 5.3 3.9 Right bank 
BANK MATERIALS 
At the locations shown on Figure III-2 river bank materials were 
examined. The bank materials were sampled to a depth of 3 feet with a 
hand-sampling tool. The materials were inspected visually. The field-
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FIGURE III-2 SITES WHERE BANK MATERIALS WERE EXAMINED 
17 
BANK MATERIAL DESCRIPTION 
Sta. No. ll R1o Area at Las Bombitas 
The river meanders through a densely vegetated flood plain. Where 
the river impinges on the edge of the flood plain, the banks are 
composed of coarse sand and fine gravel. Immediately upstream of the 
gaging station a rock outcropping on the high bank controlled the lateral 
migration of a meander loop. Large rocks were found on the sand bed of 
the channel adjacent to the rock outcrop. 
The bank on the flood plain side of the channel is only the height 
of the average flow stage during the summer. The bank is saturated or 
covered with water. The top three to six inches is organic muck. Below 
this cover, the bank material is find sand with very small pockets of 
clay. Some organic materials were found in the sand. 
Sta. No. 12 R1o Oritupano at Los Caracas 
Vegetation is sparse along the banks and on the flood plain. There 
are only a few trees. The banks are almost entirely sand with a median 
diameter of about 0.3 mm. There is little or no silt and clay in most 
of the cores cut from the bank and adjacent areas. 
The channel carries a fairly large amount of wash load. There are 
thin lenses of clay in the point bars. The clay is usually deposited in 
the lee of dunes during the falling stage. Gravel can be seen on the 
point bars. There is minor berming particularly on stretches of low 
banks where there is sufficient vegetation to retard the velocity. 
III- 29 
BANK MATERIAL DESCRIPTION 
Sta. No. 13 R1o Chive at La Colmena 
The banks are composed mostly of fine sand with little or no silt 
or clay. Sparse clumps of vegetation grow on the flood plain where 
some clay has been deposited. The clay holds the water to support 
vegetation. Where there are no brush or trees, the flood plain material 
is sand. 
There should be a good correlation between the type and extent of 
bank and flood plain vegetation and the amount of silt and clay in the 
banks and flood plain. The correlation may also extend to channel slope 
and to the percentage of wash load that the channel carries. 
/ 
Sta. No. 14 R1o Tigre at Las Piedritas 
The Las Piedritas gage is immediately downstream of the confluence 
of the Rios Tigre and Oritupano. Upstream of the confluence, the Tigre 
water is clear and the flood plain is covered with jungle vegetation. 
Along the Oritupano, there is less vegetation and the Oritupano water 
is muddy. At the gage, the two water flows have not yet mixed and 
there is a distinct interface between the muddy and clear water. 
The median diameter of the bank and flood plain material at the 
gaging si te i s about 0. 2 mm. Small amounts of silt and clay were found 
in the core samples . 
III -30 
BANK MATERIAL DESCRIPTION 
Sta. No. 15 R1o Arib1 at Paso de Arib1 
Core samples of bank materials are a mixture of sand , silt and clay. 
There is sufficient clay so the samples can be molded when damp or wet. 
The median diameter of the sand fraction is approximately 0.2 mm. The 
bank material supports a good growth of vegetation. In areas not 
covered by trees . there is a growth of high grass. 
On the inside of the bends, the usual point bars exist. The cores 
from these bars were mostly sand or contain lenses of silt and clay and 
lenses of different sizes of sand. These point bars are often armored 
with l/4-inch to l-inch gravel. 
The banks are a light red in color. As these banks erode they are 
the source of some of the wash load. The natural material has a thin 
armor of fine white gravel on top. The natural material is tougher 
than the more recently water deposited bank and point bar material. The 
natural material contains more clay. 
Sta. No. 16 R1o Nato at Las Gaviotas 
The banks consist of sand with a small percentage of silt and clay. 
The sand fraction has a median diameter of approximately 0.25 mm. 
Adjacent to the relatively narrow deep channel, the bank material is un-
consolidated but holds enough moisture for tree growth. Back 20 to 50 
feet from the channel , the tree and grass vegetation is sparse and the 
material is more consolidated and dry. 
III - 31 
BAN K MATERIAL DESCRIPTION 
In this area, the ground is very dry even though rains have occured 
recently. The water drains off quickl y where there is a slope to the 
land. In other places , the \.o.Jater ponds and, apparently , evaporates. 
Sta. No. 17 R1~o Ti ore at the Crossing of the ~1atur1n-Temblador Road 
Upstream of the bridge, the channel has been re-aligned by exca-
vatin g through native materials. The native ma terials are qui te 
cohesive when damp but crack and crumble into ~-inch to 2-inch granules 
when dry. In the all uv ial deposits that form part of the new channel 
banks , there are lenses of nearly pure sand, lenses of silt and lenses 
of cohesive clay . These materials are usually found on the exposed 
parts of bars. The sand in the banks and bars is more coarse than in 
the R1o Guanipa at the crossing of the Matur1n-Temblador road. Some of 
the sand in the lenses have a 0.3 to 0.4 mm median diameter. The clay 
lenses are quite thin and very tough and cohesive. 
In general, the banks on the R{o Tigre are more heterogeneous than 
on the Rlo Guanipa at the crossing of the Matur1n-Temblador road. 
Sta. No. 21 R{o San Antonio at the Crossing of the Matur1n-Temblador Road 
Throughout the entire summer, no water came down thi s channel ; the 
channel was dry . The banks co ns ist mostly of clay material which does 
not crumble when dry . There are lenses of sand , silt, and clay in the 
alluvial deposits, such as the point bars, and in the old channels. The 
banks support vegetation but to a lesser extent than the R{o Guanipc 
III-32 
BA NK MATERIAL DESCRIPTION 
_, 
on the Matur1n-Tembl ad or roa d. At thi s time (Aug. 4, 1969) the area is 
very dry and vegetation may be less apparent than in a wetter season. 
_, 
Sta . No. 31 R1o JUan ioa at El Ace ite 
The banks are composed mostly of fin e sand but in some places there 
are caps of sand and gra vel which are very porous. There are enough 
silts in t he fine sa nd so that some moisture is retained and a growth 
of grass and a few trees can be su pported. The median diameter of the 
bank material i s approximately 0.2 mm. 
The channel is symmetrica lly formed and well defined in spite of 
the fact that the banks are mostly fine sand. The flow velocities are 
very low. 
Sta. No. 32 R1o Guanipa at Los Palos Blancos 
On the north side of the river at the lateral extent of the flood 
plain (l km north of the channel), the core samples of the material are 
all clay. There is a moderate tree cover on this area. 
At l/10 of a kilometer into the flood plain . there is a very dense 
growth of trees and bush. There are many small areas of open, still 
water. In most pla ces it is not possible to penetrate the clay soil with 
the samp ler any farther than 6 inches . Even next to the open water, some 
samples were dry 6 inches below the surface. At one location, the soil 
could be penetrated. The sam ple core was wet clay tor the entire 3 feet. 
Four tenths of a kilometer north of the gaging station, the flood 
plain is covered wi th water. Vegetation is moderately dense . The sampler 
III -33 
BANK MATERIAL DESCRIPTION 
penetrated the material easily . The soil is clay with very small 
amounts of fine sand. Along the east side of the road from this area to 
the gaging site , there is a 20-foot wide channel flowing to the north. 
The channel is more than 4 feet deep at the center. Along the banks of 
this channel the material is loose uniform coarse sand. 
Upstream of the gaging site, the banks are covered with 6 inches of 
clay and silt. Below this layer, there is more sand. At 3 feet, it is 
all medium sand. Below the gaging site, there is medium sand with 
lenses of clay. At a depth of 2 to 3 feet, the sand is so loose and 
wet that hardly any material can be retained in the sampler. Along the 
channel at the gaging site, the area is covered with a heavy growth of 
bushes and trees. 
One-tenth of a kilometer south of the gaging site on the downstream 
side of the road, there is about 1 ~ feet of moving water on the flood 
plain. Also, there is a network of very deep (over 4 feet) and narrow 
(5 feet wide) channels on this portion of the flood plain. Materials 
are all clay. Vegetation is not as thick here as at the channel. 
The edge of the treed area and the flood plain is 0.4 kilometers 
south of the gaging site. Water has flooded out to the edge of the 
trees. The flood plain is composed of clay in this area. To the south, 
there is a meadow. Here the clay is so dry that the sampler will not 
penetrate more than 6 inches. 
Note: This bank material survey was conducted on October 12, 1969. 
The gage heigh t at t he gaging station was 2.82 feet. 
III-34 
BANK MATERIAL DESCRIPTION 
Sta. No. 33 R1o Caris at the Crossing of the Santa Barbara-Aguasay Road 
The native material is cemented sand and gravel. Where the banks 
have flat slopes, a layer of sand covers the native materials. The 
south bank at the bridge is caving into the river. This bank is 
composed of fine sand with a small amount of clay. The clay indicates 
that the river is carrying some wash load. 
On the exposed point bars, gravel armoring has occurred on the edge 
of the low-water channel. 
Sta. No. 34 R1o Tonoro at the Crossing of the Santa Barbara-Aquasay Road 
On the north bank there are silt and sand layers in the water-
deposited bank material. Much of the bank consists of native materials 
which are cemented sands and gravels. In some places, there are layers 
of weak shales in the cemented sands and gravels. 
On the south side, the banks have flat slopes and consist of 6 to 12 
inches of fine unstable sand on top of the native cemented sandy gravel. 
On this side, the sand supports a growth of grass. 
Sta. No. 35 R1o Guanipa at the Crossing of the Matur1n-Temblador Road 
The banks consist mainly of fine sand. There are some silts and 
clays in the river deposited bank material. The bank material can be 
slightly molded when the material is damp or moist. The sand in the 
banks has a median diameter of about 0.10 to 0.15 mm. This bank material 
sustains heavy weed and tree growth. 
III-35 
BANK MATERIAL DESCRIPTION 
There are a few areas on the banks where original or native materials 
still exist. This native material consists of cemented sand, silt, and 
clay mixed homogeneously with some fine gravel. The native material is 
fairly resistant to erosion and should not move until the stream 
velocity is greater than 4 or 5 fps. 
The gravel dispersed in the natural bank material ranges in size 
up to ~-inch and l-inch in diameter. 
Sta. No. 41 R1o Mapirito at the Crossing of the Matur1n-Temblador Road 
The banks and bed, insofar as the sampler would reach, are tough, 
erosion-resistant clay which is very dense. 
The water is very clear and there is considerable plant growth in 
the water. The extent and density of the growth seems to increase with 
time. The increase in growth may cause the stage to change with time. 
With clay banks and bed, the question is, 11 how does the clear water 
seep or otherwise get into the channel? 11 On August 5, we flew over the 
river basin and discovered some small reservoirs. These reservoirs trap 
the sediment and control a large part of the runoff from this small 
basin. 
Sta. No. 51 Rio Amana near El Tejera 
Banks are composed of silt and clay with lenses of sand and are 
heavily vegetated. The banks are quite stable. 
III-36 
BANK MATERIAL DESCRIPTION 
At one place, a large tree is falling toward the river as the bank is 
slowly being scoured. After falling, the tree may divert the current and 
cause local channel changes. 
Sta. No. 52 R1o Amana at the Crossing of the Matur1n-Temblador Road 
In the vicinity of the bridge, the bank material is rather resistant 
to erosion. The materials contain a considerable percentage of clay. On 
the outside of the bends, the banks are vertical and consist mainly of 
erosion-resistant clay. On the inside of the bends, there are point bars 
formed from layers of sand, silt, and clay. The median diameter of the 
sand is from 0.2 to 0.3 mm. 
There is appreciable vegetation growing on the exposed point bars. 
The vegetation is not as dense as along the R1o Guanipa at the Matur1n-
Temblador road but is similar to it. 
R1o Las Becerras near Oritupano 
There is no stage gage on this stream. 
The ephermeral stream channel is very active in this reach and the 
banks are subject to heavy erosion. The banks are vertical and 10 to 15 
feet high. The bank material is red in color and consists of fine sand 
which is well cemented with a small percentage of silt and clay. The 
material is hard when dry but can be crushed into individual grains with 
ones fingers. 
The stream is fed by a vast number of gully channels which are 
relatively very deep and narrow. One such tributary is 3 inches wide and 
III-37 
BANK MATERIAl DESCRIPTION 
15 inches deep. These tributaries deposit small alluvial cones on the 
bed of the main channel. The materials in the cones will be washed 
away when the main channel floods. 
R1o Tigre at the Confluence with Quebrada El Playon 
At this location, the high bank is about 3 feet above the water level 
(October 14, 1969). The high bank is sparsely vegetated and consists of 
fine loose sand with some clay and silt. The water table is about 2 feet 
below the ground. 
The other bank is very low (at water level) and has a heavy growth 
of jungle vegetation. The low bank has more silt and clay on the surface 
but beneath , the material is the same as on the high bank. 
It appears that ground water is fed into the river along the low 
bank. 
Quebrada El Playon is a wide sand bed ephermeral stream that 
supplies relatively large amounts of sediment to the R1o Tigre when the 
Quebrada floods. 
R1o Tigre at Cristobero 
On Figure III-2, Cristobero is the second site, where bank material 
samples were taken downstream, from the Rio Tigre headwaters. 
In the vicinity of the bridge, no bank material samples can be 
obtained. Although one can walk on the banks , there is no soi l near the 
surface ; only water and vegetation. Farther back from the channel, the 
core samples are fine sand. The sand is very loose and entirely saturated. 
III-38 
BANK MATERIAL DESCRIPTION 
Over to the flood plain side of the channel near the overflow 
channel bridge, the materials are a heterogeneous mixture consisting of 
organic material, clay, silt, sand, gravel and, in some spots, only 
water and vegetation. 
R1o Tigre at El Tigrito 
The El Tigrito site is that location closest to El Tigre (Figure 
III-2). The bank materials at this location are the same as for the 
R1o Tigre at Cristobero. 
Sta. No. SRl R{o Aisme near Urupia 
At this station there is a heavy growth of jungle vegetation on the 
flood plain and on the banks. Velocities in the channel are very low. 
Most of the bank materials are deposited by the river and are fine sands 
between 0.2 and 0.3 mm in diameter. There is some dark organic matter 
in the bank material. 
The low velocities have caused the coarser sediment yield of the 
drainage basin to drop out of the flow upstream of this site. 
The native material in this region is reddish sand with some silts 
and clays and a few small rocks. The native material is moderately 
cemented . 
III-39 
BANK ivJATERIAL DESCRIPTION 
Sta. No . SR2 R1o Aisme near El Aisme 
Most of the bankline is nearly vertical and is slowly caving when 
attacked by the flow. The bank materials are cemented sands and silts 
with some pea-sized gravel. The banks are a reddish color. 
When the banks cave into the channel , the water leaves a residue of 
loose sand and small rocks. 
Sta. No. SR3 Ri"o Carisito near Carisito 
Banks have formed in the native material and are nearly vertical and 
consist of cemented fine sands with some silt and clay. The clay is very 
sticky when wet. Banks in native material are stable. Banks composed of 
water-deposited sands and gravels are not stable. Since the banks are 
not homogeneous, the bankline is very irregular. 
Sta. No. SR4 R1o Chive near Campamento La Leona 
The channel velocities are very low in this reach. The bank 
materials are fine sands with a small amount of silt, clay, and organic 
material. The banks are well vegetated. The water-deposited bank 
materials are highly erodible, but because of the vegetation and low 
velocities , the banks rema i n relatively stable. 
Sta. No. SR5 R1o Chupururo near Campo Mata 
This stream has a wel l formed and defined channel. Bank materials 
are sands with some silt, clay , gravel and organic material. The banks 
III-40 
BANK MATERIAL DESCRIPTION 
are quite resistant to erosion. The reach is vegetated with large trees 
and willow-type brush. 
This river carries a large wash load during floods. It has been 
observed that, after a large flood which indulated the flood plain, a 
very thin greasy layer of silt and clay was left on the flood plain and 
on the banks. On the point bars and alternate bars, this layer of silt 
and clay completely covered up a 3 to 6 inch layer of leaves. The 
source of the organic material in the banks is apparently the layer of 
water transported leaves which is covered by the thin layer of silt and 
clay. 
Sta. No. SR6 R1o Guepe near El Limon 
Along a portion of one bank, the upper 15 inches is gravel and clay. 
Below this layer, there is only clay. 
The water-deposited bank materials are sands with 5 to 10 percent 
clay. The stream must carry considerable wash load at times. Channel 
velocities are very low at low stage. 
Sta. No. SR7 R1o Purgatorio near El Purgatorio 
The river and river valley is very wide and composed of mostly 
loose sand and gravel. The river banks are formed in alluvium and have 
very little resistance to erosion. Hence, the river channel is very wide 
and shallow. Where banks are well defined, they are vertical and are 
caving in places. Some of the gravel in the banks is up to 1 inch in 
diameter. 
III-41 
BANK MATERIAL DESCRIPTION 
Sta. No. SR8 R{o Seco near Campamento La Leona 
The R1o Seco is a very wide shallow sand-bed channel with very low 
banks. The banks are only 1 to 2 feet high and consist mostly of loose 
sand very similar to the bed sand. There are traces of silts and clays 
in the bank. 
Sta. No. SR9 Quebrada Mapiricure o San Miguel near El Aceite 
The banks along this very small tributary stream are nearly 
vertical and are slowly eroding. Some bank caving is evident. The banks 
are composed of native cemented sand and pea-size gravel. The material 
is red in color and very hard but porous. The bed of the channel is 
entirely sand. 
The area which is drained by this stream is vegetated with brownish 





Fluctuations in the free water surface level of the 38 wells shown 
on Figure IV-1 were observed during the summer of 1969. Such fluctua t io ns 
are an indication of changes in groundwater storage. 
All of the observed wells were wells that have been in existence for 
some time. A number of wells have been abandoned and the remainder are 
not used to the extent that the water table would be drawn down a mea-
surable amount. Some wells supply water for domestic use in very small 
villages but none of the wells are pumped by mechanical means. 
The elevation of water surface level in each well was measured either 
weekly or biweekly. The data are presented in the following tables. 
In one well, Observation Well No. lc Campo Experimental de Guanipa, 
the water surface fluctuations were monitored with a Type F continuous 
recording float operated recorder. The 2-hourly and special point water 















NM1E: Observation Well No. 1a Campo Experimental de Guanip a 
LOCATION: Longitude 64° 13.1' W, l atitude 08° 52.1' N. 
Approximately 5 km SE of El Tigre at M.A.C. Campo 
Experimental de Guanipa. 
RECORDS AVAILABLE: \.Jeekly ~"ater level measurement, June 3-July 30, 1969. 
Biweekly, July 30-September 25, 1969. 
DATUH: Top of '"ell casing 1. 2 feet above ground level. 
Distance From Datum Change in Water Level 
To \.Jater Level From Previous Reading 
Date ft ft 
Jun~ 3 85.13 
11 85.31 -.18 
18 85 . 46 -. 15 
25 85.54 -.08 
July 2 85.59 -.05 
9 85.60 -.01 
16 85 .73 -. 13 
23 85.82 -.09 
30 85 . 92 -.10 
Aug. 14 86 . 11 -. 19 
27 86 . 33 -. 22 
Sept . 11 86 .38 -.05 
25 35 . 90 +.48 
IV-3 
(;ROUNmJATER DATA 
::IA.""'1E: Obse rvation i·!el l No . 1b Campo I:xperimental de Guanipa . 
LOCATION : Longitude 64° 13.1' W, latitude 08° 52 .1' N. 
Approximately 5 km SE of El Tigre at M.A . C. Camp o 
Experimental de Guanipa. 
RE CORDS AVAILABLE : We ekly water level measurement, J une 3-July 30, 1969. 
Biweekly, J uly 30-Septembe r 25, 1969 . 
DATUM : To p of we ll casing 1.8 feet above ground l evel. 
Distance From Datum Change in Water Leve l 
To Wa ter Level From Previous Reading 
Date f t f t 
June 3 116. 30 
11 116.29 +.01 
18 116. 52 -.23 
25 116.52 .00 
July 2 116.61 -.09 
9 116.70 -.09 
16 116.85 -.15 
23 116.9 6 -. 11 
30 117.06 -. 10 
Aug . 14 117.48 -.42 
27 117.44 +.04 
Sept . 11 117. 39 +.OS 
25 117.14 +. 25 
IV-4 
GROUNDWATER DATA · 
NAME: Observation Well No. 1c Campo Experimental de Guanipa. 
LOCATION: Longitude 64° 12.2' W, latitude 08° 52.0' N. 
Approximately 5 km SE of El Tigre at M.A.C. Campo 
Experimental de Guanipa. 
RECORDS AVAILABLE: Weekly water level measurement, June 3-July 30, 1969. 
Biweekly, July 30-September 25, 1969. 
DATill-1: Top of well casing 3. 3 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 3 101. 16 
11 101. 2 3 -.07 
18 101. 16 +.07 
25 101. 20 -.04 
July 2 101. 56 -.36 
9 101.64 -.08 
16 101.72 -.08 
23 101.81 -.09 
30 101.9 3 -.12 
Aug. 14 102.27 -.34 
Sept. 11 102.40 -.13 
25 102 . 14 +.26 
IV- 5 
GRO UNDWATER DATA 
NAME : Observation Well No. 2 El Tigrito. 
LOCATION: Longitude 64° 10.0' W, latitude 08° 53.2' N. 
Approximately 1.9 km S of San Jose de Guanipa (El Tigrito). 
RE CORDS AVAILABLE: Weekly water level measurement, June 3-June 11, 1969. 
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NAME: Observation Well No. 3 El Estero. 
LOCATION: Longitude 64° 09.1' W, latitude 09° 08.1' N. 
Approximately 14 km NNW of Guico. 
RECORDS AVAILABLE: Weekly water level measurement, June 3-July 28, 1969. 
Biweekly, July 28-September 23, 1969. 
DATUM: Top of well casing 0.6 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 3 34.90 
11 34.21 +.69 
18 34.94 -.73 
25 34.91 +.03 
July 2 34.90 +.01 
9 34.94 -.04 
15 34.67 +.27 
22 34.48 +.19 
28 34.55 -.07 
Aug. 11 34.34 +.21 
25 34.32 +.02 
Sept. 8 34.38 -.06 
23 34 . 50 -.12 
IV-7 
GROUNDWATER DATA 
NAME: Obs ervat i on Well No. 4 Hato La Puerta. 
LOCATION: Longitude 64° 07.1' W, latitude 09° 08.1' N. 
Approximately, 4.3 km NE of El Aceite, at Hato La Puerta. 
RECORDS AVAILABLE: Weekly water level measurement, June 3-July 28, 1969. 
Biweekly, July 28-September 23, 1969. 
DATUM: Top of well casing 0.0 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
J une 3 7.96 
11 7.95 +.01 
18 7. 98 -.03 
25 7.78 +.20 
Jul y 2 7.80 -.02 
9 7.62 +.18 
16 7.42 +.20 
22 7.13 +.29 
28 7.15 -.02 
Aug. 11 6.81 +.34 
25 6.57 +.24 
Sept. 10 6.42 +.15 
23 6.44 -.02 
IV-8 
GROUNDWATER DATA 
NAME: Observation Well No. 5 Hato Mapirito. 
LOCATION: Longitude 64° 07.0' W, latitude 09° 10.0' N. 
Approximately 9 km NNW of El Aisme, at Hato Mapirito . 
RECORDS AVAILABLE: Weekly water level measurement, June 3-July 28, 1969. 
Biweekly, July 28-September 23, 1969. 
DATUM : Top of well casing 0.4 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 3 54.51 
11 54.47 +.04 
18 54.60 -.13 
25 54.54 +.06 
July 2 54.46 +.08 
9 54.50 -.04 
16 54.30 +.20 
22 54.14 +.16 
28 54. 17 -.03 
Aug. 11 54.00 +.17 
25 53.84 +.16 
Sept. 10 53.77 +.07 
23 54.01 -.24 
IV-9 
GROUNDWATER DATA 
NAME: Observation Well No. 6 Campo Mata. 
LOCAT ION: Longitude 64 ° 01.4 1 W, latitude 09° 13. 3 1 N. 
Approximately 1 km E of Campo Mata. 
RECORDS AVAILABLE: Weekly water level measurement, June 3-July 28, 1969. 
Biweekly, July 28-September 23, 1969. 
DATUM : Top of \~Tell casing 1 . 1 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 3 54.22 
11 54.30 -.08 
16 53 . 50 + . 80 
25 51.90 +1.60 
July 2 51.77 + . 13 
9 51.05 + . 72 
16 50.44 +.61 
23 49.72 + . 72 
28 49 . 36 +. 36 
Aug. 11 48.75 +.61 
25 49 . 20 -.45 
Sept. 10 49.49 -.29 
23 48.53 +.96 
IV-10 
GROUNDWATER DATA 
NAME: Observation Well No. 7 Campamento La Leona. 
LOCATION: Longitude 63° 50.0' W, latitude 09° 00.0' N. 
Approximately 20.5 km by road E of La Colmena, 
at Campamento La Leona. 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969. 
Biweekly, July 29-September 25, 1969. 
DATUM: Top of well casing 2.2 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 5 193.08 
12 193 . 12 -.04 
17 193.22 -.10 
24 193 . 30 -.08 
July 1 193.43 -.13 
8 193.41 +.02 
18 19 3. 36 +.05 
22 193.51 -. 15 
29 193 . 47 +.04 
Aug. 12 193.72 -.25 
26 193 . 77 -.05 
Sept . 10 19 3. 85 -.08 
25 19 3 . 80 +.05 
IV-11 
GROUNDWATER DATA 
NM1E: Observation \.Jell No. 8 Campamento Pelayo. 
LOCATION : Longitude 63° 39.4' ltJ, latitude 09° 03.3' ~l. 
Approximately 8 km by road NNE of La Colmena, 
at Campamento Pelayo. 
RECORDS AVAILABLE: Weekly water level measurement, June 4-July 29, 1969. 
Bhveekly, July 29-September 24, 1969. 
DATill1: Top of well casing 1.7 feet above ground level. 
Distance From Datum Change in \vater Level 
To Water Level From Previous Reading 
Date ft ft 
June 4 164.08 
10 164.10 -.02 
17 164.19 -.09 
24 164.15 +.04 
July 1 164 . 25 -.10 
8 164.37 -.12 
18 164.30 +.07 
22 164.13 +.17 
29 164.28 -.15 
Aug . 12 164.50 -.22 
Sept. 24 164.54 -.04 
IV-12 
GROUNm.JATER DATA 
NAME: Observation Well No. 9 Campo Oritupano. 
LOCATION: Longitude 63° 26.7 ' H, latitude 09° 03.4' ~L 
In the Texas Oil Company camp of Oritupano. 
RECORDS AVAILABLE: Weekly water level measurement, June 4-July 29, 1969. 
Bh.reekly, July 29-September 24, 1969. 
DATUM: Top of well casing 0.9 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 4 150.40 
12 151.01 -.61 
17 150.00 +1.01 
24 149.79 +.21 
July 1 149.61 +.18 
8 150.00 -. 39 
18 149.27 +. 73 
22 149.20 +.07 
29 149.23 -.03 
Aug. 12 149.25 -.02 
26 149.08 +.17 
Sept. 9 148.96 +.12 
24 150.10 -1. 14 
IV-13 
GROUNDWATER DATA 
NAME: Observation Well No. 10 Las Gaviotas. 
LOCATION : Longitude 63° 20.9' W, latitude 09° 09.6' N. 
Near the village of Las Gaviotas, NE of Oritupano. 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 15, 1969. 
Biweekly, July 15-September 24, 1969. 
DATUM: Top of well casing 3.5 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 5 22.76 
10 21.9 7 +. 79 
17 22.07 -.10 
24 22.04 +.03 
July 1 22.17 -. 13 
8 22.11 +.06 
15 21.90 +.21 
31 21.88 +.02 
Aug. 12 21.81 +.07 
29 21.69 +.12 
Sept. 9 21.66 +.03 
24 21.78 -0 12 
IV-14 
GROUNDWATER DATA 
NAME: Observation Well No. lOa Las Gaviotas. 
LOCATION: Longitude 63° 20.9' W, latitude 09° 09.6' N. 
Near the village of Las Gaviotas, NE of Oritupano. 
RECORDS AVAILABLE: ~leekly water level measurement, June 5-July 29, 1969. 
Biweekly, July 29-September 24, 1969. 
DATUM: Top of well casing 2.4 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Rea.!ing 
Date ft ft 
June 5 20 .79 
10 20 .97 -.18 
17 20.71 +.26 
24 21.02 -.31 
July 1 20.93 +.09 
8 20 .84 +.09 
15 20.05 +. 79 
21 19.92 +.13 
29 19. 75 +.17 
Aug. 12 19.49 +.26 
29 18.68 +. 81 
Sept. 9 18.69 -.01 
24 19.16 -.47 
IV -15 
GROUNDWATER DATA 
NAME : Observation \.Jell No. lOb Las Gaviotas. 
LOCATION : Longitude 63° 20.9' W, latitude 09° 09.6' N. 
Near the village of Las Gaviotas, NE of Oritupano. 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969. 
Biweekly, July 29-September 24, 1969. 
DATUM: Top of well casing 1.1 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 5 18.23 
10 17.54 +.69 
17 18.87 -1.33 
24 18.31 +.56 
July 1 18.89 -.58 
8 18.52 +.37 
15 16.54 +1.98 
21 17. 19 -.65 
29 16.83 +. 36 
Aug. 12 15. 12 +1. 71 
29 17.46 -2.34 
Sept. 9 17.70 -.24 
24 17.41 +.29 
IV-16 
GROUNDWATER DATA 
NAME: Observation Well No. 10c Las Gaviotas. 
LOCATION: Longitude 63° 20.9' W, latitude 09° 09.6' N. 
Near the village of Las Gaviotas, NE of Oritupano. 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969. 
Biweekly, July 29-September 24, 1969. 
DATUM: Top of well casing 1.9 feet above ground level. 
Distance From Datum Change in Water Level 
':to Water Level From Previous Reading 
Date ft ft 
June 5 24.96 
10 24.90 +.06 
17 24.83 +.07 
24 24.93 -.10 
July 1 25.00 -.07 
8 24.88 +.12 
15 24.65 +.23 
21 24.44 +.21 
29 24.35 +.09 
Aug. 12 24.24 +.11 
29 24.09 +.15 
Sept. 9 24. 10 -.01 
24 24.24 -. 14 
IV -17 
GROUNDWATER DATA 
NAJlli: Observation Well No. 10d Las Gaviotas. 
LOCATION : Longitude 63° 20.9' 1~, latitude 09° 09.6' N. 
At the village of Las Gaviotas, NE of Oritupano. 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969. 
Biweekly, July 29-September 24, 1969. 
DATU}l: Top of well casing 0 .7 fee t above ground level. 
Distance From Datum Change in Water Level 
To Ha t e r Level From Previous Reading 
Date ft ft 
June 5 10.27 
10 10.36 -.09 
17 10.39 -.03 
24 9.76 +.63 
Jul y 1 9.95 -. 19 
8 10.20 -.25 
15 5.29 +4.91 
21 7.45 -2.16 
29 7.46 -.01 
Aug. 12 7.02 +.44 
29 4. 15 +2.87 
Sept. 9 6.57 - 2 . 42 
24 8.33 -1.76 
IV-18 
GROUNDWATER DATA 
NAME: Observation Well No. 11 Texas (Mata). 
LOCATION: Longitude 64° 08.0' W, latitude 09° 11.9' N. 
Approximately 10 km WSW of Campo Mata. 
RECORDS AVAILABLE: Weekly water level measurement, June 3-July 28, 1969. 
Biweekly, July 28-September 23, 1969. 
DATUM: Top of well casing 1.5 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 3 122.20 
11 
16 121.96 +.24 
25 122.11 -.15 
July 2 122.38 -.27 
9 122.51 -.13 
16 122.73 -.22 
22 122.78 -.05 
28 122.84 -.06 
Aug. 11 122.83 +.01 
25 122.80 +.03 
Sept. 10 122.78 +.02 
23 122.86 -.08 
IV -19 
GROUNDWATER DATA 
NAME: Observation Hell No. 12 Texas (Mata). 
LOCATION: Longitude 64° 07.5' W, latitude 09° 11.8' N. 
Approximately 10 km WSW of Campo Hata. 
RECORDS AVAILABLE: Weekly water level measurement, June 4-July 28, 1969. 
Biweekly, July 28-September 23, 1969. 
DATUM : Top of well casing 1.6 fee t above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 4 151.92 
11 151. 87 +.05 
16 151.15 +. 72 
25 152.01 -. 86 
July 2 152.02 -.01 
9 152.30 -.28 
16 152.32 -.02 
22 152.41 -.09 
28 152.42 -.01 
Aug. 11 152.52 -.10 
25 152.82 -. 30 
Sept. 10 152.80 +.02 
23 152.91 -.11 
IV -20 
GROUNDWATER DATA 
NAME: Observation Well No. 13 Guanipa. 
LOCATION: Longitude 63° 58.0' W, latitude 09° 13.7' N. 
In the town of Guanipa. 
RECORDS AVAILABLE: Weekly water level measurement, June 4-July 28, 1969. 
Biweekly, July 28-September 23, 1969. 
DATUM: Top of well casing 2.5 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 4 11.68 
12 11.50 +.18 
16 11.65 -.15 
25 10.93 +. 72 
July 2 10.80 +.13 
11 10.69 +.11 
16 9.48 +1.21 
22 9.00 +.48 
28 9.25 -.25 
Aug. 11 8.37 +.88 
25 8.25 +.12 
Sept. 10 8. 91 -.66 
23 9.42 -.51 
IV- 21 
GROUNDWATER DATA 
NAME: Observation Well No. 14 Zumo. 
LOCATION: Longitude 63° 52.0' W, latitude 09° 07.0' N. 
Approximately 17 km by road SE of Guanipa, at Hato Zumo . 
RECORDS AVAILABLE: Weekly water level measurement, June 4-July 30, 1969. 
Biweekly, July 3D-September 24 , 1969. 
DATUM: Top of well casing 1.9 feet above ground level . 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 4 12.03 
12 12.52 -.49 
16 12.93 -. 41 
24 12.89 +.04 
July 1 12.96 -.07 
8 13.30 -. 34 
16 11.40 +1.90 
23 11. 16 +.24 
30 11.63 -.47 
Aug. 14 10.32 +1. 31 
27 10.12 +.20 
Sept. 10 10.65 -.53 
24 11.06 -. 41 
IV-22 
GROUNDWATER DATA 
NAME: Observation Hell No. 15 La Colmena (Chive). 
LOCATION: Longitude 63° 40.5 ' W, latitude 09° ~0D.2' N. 
Approximately 500 meters S of the Rio Chive at La Co lmena. 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969. 
Biweekly, July 29-September 24, 1969. 
DATUM : Top of well casing 1.7 feet above ground level . 
Distance From Datum Change in Water Level 
To Hater Level From Previous Reading 
Date ft ft 
June 5 10.54 
12 13.30 -2.76 
17 12.21 +1.09 
24 12.57 -. 36 
July 1 12 .33 +.24 
7 12.9 3 -.60 
18 11.95 +.98 
22 11.75 +.20 
29 12.04 -.29 
Aug. 12 11.93 +.11 
26 9. 32 +2.61 
Sept . 11 9.42 -. 10 
24 9.63 -.21 
IV-23 
GROUNDWATER DATA 
NAME: Observation Well No. 16 La Colmena (Chive). 
LOCATION: Longitude 63° 40.5' W, latitude 09°~00.2' N. 
Approximately 500 meters S of the Rio Chive at La Colmena . 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29 , 1969. 
Biweekly, July 29-September 24, 1969. 
DATUM: Top of well casing 0.5 fee t above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 5 10. 13 
12 10.30 -. 17 
17 10.37 -.07 
24 10.43 -.06 
July 1 10.00 +.43 
7 10.40 -.40 
18 9.91 +.49 
22 10.30 -. 39 
29 10.38 -.08 
Aug. 12 10. 14 +.24 
26 8.05 +2.09 
Sept. 11 8.42 -.37 
24 8.75 -.33 
IV-24 
GROUNDWATER DATA 
NAME: Observation Well No. 17 La Colmena (Chive). 
LOCATION: Longitude 63° 40.5' W, latitude 09° 00.2' N. 
Approximately 500 meters S of the Rio Chive at La Colmena. 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969. 
Biweekly, July 29-September 24, 1969. 
DATUM: Top of well casing 1.1 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 5 12.61 
12 13.08 -.47 
17 12.89 +.19 
24 12.72 +.17 
July 1 12.73 -.01 
7 12.55 +.18 
18 12.26 +.29 
22 11.54 +. 72 
29 11. 17 +. 37 
Aug. 12 11.34 -.17 
26 8.55 +2.79 
Sept. 11 8.92 -.37 
24 9. 36 -.44 
IV-25 
GROUNDWATER DATA 
NAHE : Observation ~.Jell No. 18 La Colmena (Chive). 
LOCATION : Longitude 63° 40.5' W, latitude 09°~00.2' N. 
Approximately 500 meters S of the Rio Chive at La Colmena . 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969. 
Biweekly, July 29-S eptember 24, 1969. 
DATUM: Top of well casing 1.9 fee t above ground level. 
Distance From Datum Change in Water Level 
To \.Jater Level From Previous Reading 
Date ft ft 
June 5 13.53 
12 13.42 +.11 
17 13 . 98 -.56 
24 13.77 +.21 
July 1 13.35 +.42 
7 13.23 +.12 
18 10.69 +2.54 
22 10.24 +.45 
29 9.70 +.54 
Aug. 12 9. 64 +.06 
26 6.83 +2.81 
Sept. 11 7.84 -1.01 
24 7.88 -.04 
IV-26 
GROUNDWATER DATA 
NAME: Observation Well No. 19 La Colmena (Chive). 
LOCATION: Longitude 63° 40.5' W, latitude 09° 00.2' N. 
Approximately 500 meters S of the Rio Chive at La Colmena. 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969. 
Biweekly, July 29-September 24, 1969. 
DATUM: Top of well casing 2.4 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 5 12.85 
12 12.69 +.16 
17 12.80 -.11 
24 12.9 3 -.13 
July 1 13.41 -.48 
7 13.06 +. 35 
18 12.70 +. 36 
22 12.46 +.24 
29 12.13 +. 33 
Aug. 12 12.24 -.11 
26 9.67 +2.57 
Sept. 11 9.25 +.42 
24 9.74 -.49 
IV -27 
GROUNDWATER DATA 
NAME: Observation Well No. 20 Hato Las Gaviotas. 
LOCATION : Longitude 63° 21.3' W, latitude 09° 11.~' N. 
Approximately 1.5 km by road from the Rio Nato at 
Hato Las Gaviotas. 
RECORDS AVAILABLE: Weekly water level measurement, June 5-July 29, 1969. 
Biweekly, July 29-September 24, 1969. 
DATUM: Top of well casing 3.8 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 5 31.82 
10 31.61 +.21 
17 31.86 -.25 
24 31.82 + . 04 
July 1 31.96 -.14 
8 32.07 -.11 
17 31.29 +. 78 
25 30.94 +. 35 
29 30.86 +.08 
Aug. 12 30.79 +.07 
29 29.91 +. 88 
Sept. 9 29.44 +.47 
24 29. 16 +.28 
IV-28 
GROUNDWATER DATA 
NAME: Observation Well No. 21 Hato Las Araguatas. 
LOCATION: Longitude 63° 50.6' W, latitude 09° 03.0' N. 
Approximately 5.5 km N of Campamento La Leona, at 
Hato Las Araguatas. 
RECORDS AVAILABLE: Weekly water level measurement, June 16-July 30, 1969. 
Biweekly, July 30-September 25, 1969. 
DATUM: Top of well casing 1.8 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 16 22.49 
24 22 .61 -.12 
July 1 22.54 +.07 
7 22.50 +.04 
16 21.94 +.56 
23 21.53 +.41 
30 21.39 +.14 
Aug. 14 20 . 17 +1.22 
27 18.79 +1. 38 
Sept. 10 18.10 +.69 
25 16.88 +1.22 
IV -29 
GROUNDWATER DATA 
NAME: Observation Well No. 22 Hato Las Araguatas. 
LOCATION: Longitude 63° 50.6' W, latitude 09° 03.0' N. 
Approximately 5.5 km N of Campamento La Leona, at 
Hato Las Araguatas. 
RE CORDS AVAILABLE: Weekly water level measurement, June 16-July 30, 1969. 
Biweekly, July 30-September 25, 1969. 
DATUM: Top of well casing 0.0 feet above ground level . 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 16 8.98 
24 9. 16 -.18 
July 1 9.10 +.06 
7 8.92 +.18 
16 8 . 65 +.27 
23 8 . 22 +.43 
30 8. 15 +.07 
Aug. 14 6. 39 +1. 76 
27 6.36 +.03 
Sept. 10 6 . 89 -.53 
25 7.14 -.25 
IV-30 
GROUNDWATER DATA 
NAME: Observation Well No. 23 Hato Santana. 
LOCATION: Longitude 63° 52.0' W, latitude 09° 00.9' N. 
Approximately 3.5 km NE of Campamento La Leona, at 
Hato Santana. 
RECORDS AVAILABLE: Weekly water level measurement, June 16-July 30, 1969. 
Biweekly, Jul y 3D-September 25, 1969. 
DATUM: Top of well casing 2.8 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 16 22.99 
24 23.33 -.34 
July 1 23.47 -.14 
7 23 .43 +.04 
16 23. 19 +.24 
23 23.21 -.02 
30 23.07 +.14 
Aug. 14 23.06 +.01 
27 21.99 +1.07 
Sept. 10 21.82 +.17 
25 21.54 +.28 
IV -31 
GROUNDWATER DATA 
NAHE: Observation Well No. 24 Hato Santana. 
LOCATION: Longitude 63° 52.0' W, latitude 09° 00.9' N. 
Approximately 3.5 km NE of Campamen to La Leona, at 
Hato Santana. 
RECORDS AVAILABLE: Weekly wa t er level measurement, June 16-July 30, 1969. 
Bhveekly, July 30-September 25, 1969 . 
DATUM: Top of well casing 2 . 6 fee t above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 16 25.40 
24 26.42 -1.02 
July 1 26 . 49 -.07 
7 26 .33 +.16 
16 26.16 +.17 
23 26 . 30 -.14 
30 26. 19 +.11 
Aug. 14 26.31 -.1 2 
27 25 .53 +. 78 
Sept. 10 25.15 + . 38 
25 24.95 +.20 
IV-32 
GROUNDWATER DATA 
NAME: Observation Well No. 25 Periquito. 
LOCATION: Longitude 63° 52.0' W, latitude 09° 15.8' N. 
In the tmvn of Periquito. 
RECORDS AVAILABLE: Weekly water level measurement, June 20-July 28, 1969. 
DATUM: Top of \.rell casing 0. 8 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 20 125.17 
25 125.07 +.10 
July 2 125.06 +.01 
11 125.20 -.14 
16 124.96 +.24 
23 125.00 -.04 
28 125.00 0.00 
IV-33 
GROUNDWATER DATA 
NAME: Observation Well No. 26 Hato Mesa Pelona. 
LOCATION: Longitude 63° 58.1' W, latitude 09° 27.1' N. 
Approximately 6.1 km by road WNW of the Rio Purgatorio 
at El Purgatorio, at Hato Mesa Pelona. 
RE CORDS AVAILABLE: Weekly water level measurement, June 26-July 31, 1969. 
Biweekly, July 31-September 23, 1969 . 
DATUM: Top of well casing 1.2 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 26 102.40 
July 3 102.46 -.06 
10 102.57 -.11 
17 102.66 -.09 
25 102.79 -.13 
31 102.83 -.04 
Aug. 13 103.20 -.37 
28 103.22 -.02 
Sept. 8 103.32 -.10 
23 103.36 -.04 
IV-34 
GROUNDWATER DATA 
NAME: Observation Well No. 27 Hato Campo Alegre. 
LOCATION: Longitude 63° 34.1' W, latitude 09° 30.1' N. 
Approximately 11.3 km by road NE of the Rio Tonoro at 
Puente Romulo Gallegos, at Hato Campo Alegre. 
RECORDS AVAILABLE: Weekly water level measurement, June 26-July 31, 1969. 
Biweekly, July 31-September 24, 1969. 
DATUM: Top of well casing 1.8 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 26 34.10 
July 3 34.40 -. 30 
10 36.71 -2.31 
17 34.44 +2.27 
25 34.38 +.06 
31 35.40 -1.02 
Aug. 13 36.93 -1.53 
28 34.89 +2.04 
Sept. 8 34.84 +.05 
24 34.90 -.06 
IV-35 
GROUNDWATER DATA 
NAME: Observation Well No. 28 Boqueron de Amana. 
LOCATION: Longitude 63° 14.8' W, latitude 09° 37.6' N. 
Approximately 10.9 km NNW of Balneario Mapirito, at 
Hato Boqueron de Amana. 
RECORDS AVAILABLE: Weekly water level measurement, June 27-July 31, 1969. 
Biweekly, July 31-September 22, 1969. 
DATUM: Top of well casing 0.0 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 27 30.66 
J uly 3 30.50 +.16 
10 31.88 -1.38 
17 30.62 +1.26 
25 33.31 -2.69 
31 32.07 +1.24 
Aug. 13 32.25 -."18 
28 33.61 -1.36 
Sept. 8 32.44 +1.17 
22 31.55 +.89 
IV-36 
GROUNDWATER DATA 
NAME: Observation Well No. 29 Hato El Oso. 
LOCATION: Longitude 63° 02.8' W, latitude 09° 30.2' N. 
Approximately 13.2 km by road SW of the Rio Guanipa at 
the crossing of the Matur{n-Temblador road, at Hato El Oso. 
RECORDS AVAILABLE: Weekly water level measurement, June 27-July 31, 1969. 
Biweekly, July 31-September 22, 1969. 
DATUM: Top of well casing 2.9 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 27 10.92 
July 3 10.72 +.20 
10 11.06 -. 34 
17 10.89 +.17 
25 11.33 -.44 
31 10.66 +.67 
Aug. 13 10.60 +.06 
28 10.92 -.32 
Sept. 8 10.54 +. 38 
22 10.44 +.10 
IV -37 
GROUNDWATER DATA 
NAME: Observation Well No. 30 Via Maturin-El Blanquero. 
LOCATION: Longitude 63° 02.2 ' W, latitude 09° 28.0' N. 
Approximately 8.9 km by road NNW of Hato San Antonio. 
RE CORDS AVAILABLE: Weekly water level measurement, June 27-July 31, 1969. 
Biweekly, July 31-September 22, 1969. 
Datum: Top of well casing 2.4 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 27 14.36 
July 3 11.95 +2 .41 
10 12 . 10 -.15 
17 11.53 +.57 
25 12. 10 -.57 
31 11.24 +.86 
Aug. 13 11.10 +.14 
28 10.70 +.40 
Sept. 8 11.93 -1.23 
22 10.83 +1.10 
IV-38 
GROUNDWATER DATA 
NAME: Observation Well No. 31 Hato Las Casitas. 
LOCATION: Longitude 63° 02.5' W, latitude 09° 27.8' N. 
Approximately 2.1 km W of the Maturin-Temblador road 
at Hato Las Casitas. 
RECORDS AVAILABLE: Weekly water level measurement, June 27-July 31, 1969. 
Biweekly, July 31-September 22, 1969. 
DATUM: Top of well casing 3.0 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 27 12.20 
July 3 14. 19 -1.99 
10 14.32 -.13 
17 13. 12 +1.20 
25 14.33 -1.21 
31 13.72 +.61 
Aug. 13 13.60 +.12 
28 13.68 -.08 
Sept. 8 13.90 -.22 
22 12.65 +1. 25 
IV -39 
GROUNDWATER DATA 
NAME: Observation Well No. 32 Hato San Antonio . 
LOCATION: Longitude 63° 01.1' W, latitude 09° 24.0 1 N. 
At Hato San Antonio, W of the Maturin-Temblador road. 
RECORDS AVAILABLE: Weekly water level measurement , June 27-July 31, 1969. 
Biweekly, July 31-Septemb er 22, 1969. 
DATUM : Top of well casing 1.5 feet above ground level. 
Distance From Datum Change in Water Level 
To Water Level From Previous Reading 
Date ft ft 
June 27 14.59 
July 3 14.53 +.06 
10 14.66 -.13 
17 14.45 +.21 
25 14.33 +.12 
31 14.61 - . 28 
Aug. 13 14.56 +.05 
28 14.41 + .15 
Sept. 8 14.21 + . 20 
22 14.28 - . 07 
IV-40 
NAME: Observa t ion Well No. lc Campo Experimental de Guanipa. 
LOCATION : Longitude 64° 12.2 ' W, latitude 08° 52 . 0' N. Approximately 5 km SE of El Tigre at ~1. A. C. Campo 
Experimental de Guanipa. 
GAGE: Type F cont i nuous water s tage recorder , se t on top of wel l casing ; June 18-0c t. 2, 1969 . 
RECORDS AVAILABLE: Wee kl y water leve l measurement, June 3-July 30, 1969 , biweek l y ~;ater l evel measurement, 
Jul y 30-Sept. 25, 1969, cont inuous wat er l eve l record J une 18-0ct. 2, 1969. 
DATUM: Top of wel l casing 3.3 feet above ground l eve l. All di s tances are below ground leve l . 
GROUNDWATER DATA 
OBSERVATION lYE LL NO. l c CAMPO EXPERHIENTAL DE GUANIPA 
June 1969 
DISTANCE FRO~l DATU~1 POINT TO WATER LEVEL I N FEET 
II our 
Day 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 c~OO 
18 M M M M 101.1 60 101.1 39 101.127 101.1 27 101.149 101.1 69 101.1 79 101 .1 59 
19 101.147 101.154 101.167 101 .1 77 101.169 101.145 101.119 101.1 34 101.161 101.1 83 101.1 82 101.1 70 
20 101. 156 101.163 101.1 75 101. 184 101.166 101.152 101.137 101.140 101.164 101.1 82 101.1 83 101.167 
21* 101.156 101.167 101.180 101. 185 101.180 101.1 53 101.149 101.1 56 101.181 101.204 101 . 185 101 .1n 
22 101.169 101.181 101.186 101.192 101.169 101 . 152 101.142 101. 147 101.172 101.190 101.1 90 IOI.I?C 
23 101.162 101.1 77 101.1 97 101.197 101.182 101.1 67 101.1 51 101.1 61 101.205 101.195 101. 200 101 . 192 
24 101.187 101.189 101. 200 101.203 101.190 101.1 71 101.161 101.1 6 1 101.190 101. 206 101 . 206 101.189 
25 101. 187 101.189 101 . 198 101.203 101. 200 101 . 237 101.2 16 101. 213 101.241 101.256 101.258 101 . 259 
26 101. 238 101.239 101. 253 101. 262 101.262 101. 291 101.267 101. 261 101. 286 101. 306 101. 311 101. 308 
27 101.291 101.291 101. 30 1 101.314 101. 309 101 . 337 101.3 14 101.308 101.334 101 .359 101.362 101 . 356 
28 101.336 101.344 101. 347 101.364 101 .363 101 . 380 101.361 101. 357 101.363 101.41 7 101.41 7 101.~07 
29 101 .381 101.386 101. 395 101.418 101.417 101 .425 101 . 412 101.405 101 . 440 101.470 101.465 101 . ~55 
30* 101.444 101.445 101.465 101.478 101.458 101. 483 101.461 101.463 101.513 101.513 101.513 101.513 
* Spec i a l points 
21 1900/ 101.214 
30 155 0/ 101.452 1900/ 101.495 
IV-41 
GROUNDWATER DATA 
OBSERVATION WELL NO . 1c CA!1PO EXPERI~tHAL DE GUANIPA 
July 1969 
DISTANCE FROM DATUM POINT TO WATER LEVEL IN FEET 
Hour 
Day 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
1* 101. 493 101.492 101.513 101. 5 17 101.511 101.524 101.5 10 101.500 101.534 101.560 101. 560 101.552 
2 101.533 101.540 101.550 101.560 101.560 101.552 101.534 101.534 101.552 101.558 101.570 101.568 
3 101.561 101.564 101.575 101.576 101.574 101.553 101.548 101.538 101.578 101.593 101.597 101.588 
4 101.569 101.578 101.595 101.596 101.588 101.575 101.560 101.558 101.578 101.597 101.607 101.586 
5 101.590 101.587 101.608 101.610 101.595 101.587 101.576 101.572 101.590 101.616 101.617 101.607 
6 101 . 597 101.605 101.618 101.624 101. 6 15 101 . 593 101.581 101.584 101.621 101.634 101.640 101.621 
7* 10 1. 612 101 . 631 101 .632 101.640 101.634 101. 627 101.596 101 .603 101.642 101.656 101.656 10 1 .644 
8 101.631 101.632 101.656 101.659 101.656 101.630 101.606 101.620 101.645 101.670 101.660 101.644 
9* 101.639 101.645 101.671 101.670 101.660 101.640 101.632 101. 629 101.635 101.678 101.685 101.668 
10 101.645 101.655 101.677 101.677 101.675 101.648 101.625 101.642 101.682 10 1.684 101.672 101.680 
11 10 1. 652 101.657 101.673 10 1. 691 101.687 101.662 101.639 101. 649 101.659 101. 659 101.709 101.689 
12 101.664 101.671 101.680 101.694 101 . 694 10 1.676 101.661 101 .658 101.676 101.691 101.701 101.686 
13 101.683 101.668 101.691 101.699 101. 696 10 1.676 101. 660 101.647 101.683 101.703 101.716 101.693 
14 101 . 676 101.683 101.703 101.712 101.703 10 1. 69 2 101 .660 101.648 101 . 689 101.720 101.716 101.695 
15 101.681 101.688 101.710 101.720 101.710 101. 690 101.670 101. 650 10 1.705 101. 730 101.7 17 101.717 
16 101 . 698 101.699 101 . 719 101.723 101.720 101.706 101 . 686 101. 696 101.711 101 .722 101.725 101.722 
17 101 .706 101 . 706 101.726 101.741 101 .736 101.7 12 101.693 101.693 101 .722 101.743 101.758 101.732 
18* 101.725 101 . 728 10 1.7 38 101.743 101.743 101.737 101.705 101 . 711 10 1.741 101.761 101.786 101. 741 
19* 101.728 101.745 101 .756 101.759 10 1.757 101.739 101.723 101.736 101.738 101.753 101.769 101.767 
20 101.751 101.758 101.766 101.774 101 . 773 101. 756 101.737 101.736 101.766 101.796 101.792 101.776 
21 101.756 101 . 776 101.786 101 . 796 101.787 101 .770 101 . 758 101. 757 101 . 781 101.808 101.800 101.784 
22 101.779 101.788 101.798 101.807 10 1. 798 101.783 101.771 10 1.763 101.796 101.820 101.820 101.793 
23 101.783 101.806 101.818 101. 81 8 101.810 101 .799 101.771 101.776 101 . 822 101.828 101 . 843 10 1. 813 
24* 101.804 101.810 101.825 101.838 10 1.839 101.806 101.787 101. 792 101.818 101.848 101. 854 10 1. 839 
25* 101.822 101.822 101.849 10 1. 861 101.850 101. 829 10 1. 803 101.808 101.844 101.867 10 1. 869 101.841 
26* 101.839 101.849 101.860 101.877 101.858 101.838 101.819 10 1. 822 101.860 10 1.872 101.883 101.868 
27 101.858 101.859 101.878 101.892 101.879 101.844 101.840 101.843 101.886 101. 896 101.889 101.877 
28 101.866 101.868 10 1. 885 101.908 101.890 101.870 10 1. 861 10 1. 8117 101.882 10 1.907 101.913 101.89 3 
29* 101.874 101.886 10 1. 905 101.920 101.916 101.886 101.867 101. 867 101.918 101. 918 101.929 101.899 
30 101.898 101.907 101.920 101.930 101.92 1 101. 901 10 1. 875 101.881 101.901 101.9 32 101.943 101.934 








25 1450/101 . 798 
26 0 100/101.827 
29 1850/10 1.925 
1450/101.782 2050/ 101.858 
IV-42 
GROUNDWATER DATA 
OBSERVATION WELL NO. 1c CA}~O EXPERIMENTAL DE GUANIPA 
August 1969 
DISTANCE FROM DATUM POINT TO WATER LEVEL IN FEET 
Hour 
Day 0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 
101.952 101.953 101.959 101.970 101.968 101.952 101.933 101.944 101.971 101.978 101.994 101.978 
2* 101.961 101.975 101.991 102.002 101.983 101.967 101.953 101.961 101.997 102.023 102.010 101.995 
3 101.977 101.996 102.013 102.022 102.010 101.986 101.957 101.993 102.054 102.025 102.021 102.016 
4 102.005 102.020 102 . 035 102.046 102.027 102.008 101.996 102.010 102.031 102.052 102.053 102.034 
5* 102.025 102.034 102.047 102.063 102.049 102.030 102.011 102.032 102.053 102.074 102.082 102.056 
6* 102.047 102.068 102.082 102.080 102.071 102.052 102.033 102.044 102.085 102.111 102.087 102.068 
102.077 102 . 090 102.101 102.117 102.103 102.084 102.065 102.073 102.107 102.123 102.144 102.120 
8* 102.101 102.112 102.128 102.141 102.135 102 .11 6 102.109 102.118 102.119 102.140 102.166 102 . 137 
9 102.123 102.135 102.146 102.161 102.162 102.138 102.119 102.114 102.141 102.172 102.193 102.169 
10* 102. 150 102.156 102.182 102.183 102.174 102.160 102.134 102.136 102. 158 102.192 102.205 102.181 
11* 102.166 102.164 102.189 102.210 102.201 102.176 102.160 102.154 102.185 102 . 206 102.227 102.208 
12* 102.179 102.188 102.191 102.212 102.213 102.206 102.175 102.176 102.210 102.238 102.234 102.227 
13 102 . 212 102.207 102.233 102.248 102.240 102.216 102.197 102.218 102.239 102.250 102.263 102 . 242 
14 102.231 102.241 102.252 102.257 102.262 102.232 102.219 102.218 102.237 102.262 102.269 102.252 
15* 102 . 242 102.242 102.262 102.270 102.264 102.232 102.212 102.222 102.242 102.272 102.279 102.262 
16 102.247 102.251 102.271 102.284 102.276 102.241 102.237 102.243 102.261 102.288 102.281 102.261 
17* 102.256 102.271 102.283 102.285 102 . 283 102.261 102.241 102.241 102.281 102.296 102.301 102.261 
18* 102. 277 102.285 102.286 102.285 102.290 102.260 102.240 102.260 102.280 102.290 102. 300 102.280 
19 102.267 102.280 102.297 102.310 102.297 102.267 102.248 102.260 102.287 102.307 102.317 102.290 
20 102.279 102.289 102.309 102.315 102.299 102.279 102.259 102.266 102.299 102.329 102.321 102.306 
21* 102.296 102.306 102.314 102.322 102.319 102.299 102.271 102.284 102.301 102.322 102.339 102.309 
22 102.308 102.308 102.318 102.339 102.328 102.298 102.283 102.288 102.328 102.335 102.345 102.328 
23* 102.308 102.298 102.328 102.352 102.328 102.305 102.277 102.301 102.327 102.344 102.352 102.330 
24* 102.317 102.321 102.340 102.350 102 . 337 102.314 102.286 102 . 299 102.344 102.354 102.354 102.317 
25* 102.324 102.346 102.333 102.366 102.343 102.316 102.293 102.316 102.333 102.346 102.359 102.333 
26 102.326 102.341 102.353 102.366 102.356 102.326 102.295 102.307 102.332 102.358 102.367 102.345 
27 102.335 102.348 102.362 102.362 102.355 102.345 102.313 102.322 102.336 102.365 102.384 102.342 
28* 102.334 102.344 102.351 102.356 102.361 102.344 102.311 102.351 102.354 102.343 102.370 102.361 
29 102.343 102.345 102.347 102.372 102.356 102.345 102.330 102.322 102 . 357 102.376 102.383 102.358 
30 102.348 102.363 102.359 102.377 102.380 102.353 102.319 102.325 102.354 102.369 102.382 102.372 
























llay 0200 0400 0600 
CROUN DWAT ER DATA 
OKSERVATlON WELL NO. 1c CAMPO EXPERIMENTAL DE GUANIPA 
Se ptember 1969 (O c t. 1 a nd 2) 
DISTANCE FROM DATUM POINT TO WATER LEVEL IN FEET 
Hour 
0800 1000 1200 1400 1600 1800 2000 2200 2400 
102.360 102.363 102 .382 10 2 .401 102.38 1 102 . 361 102.331 102.34 1 102 .358 102.381 102.404 102.371 
102.358 102.36 1 102.368 102.391 10 2 . 38 1 102 . 371 102 . 337 102.342 10 2 .35 7 102.390 102.39 2 102.380 
3 102. 367 102.374 102 .381 102.407 102 . 392 102 . 365 102.340 102 .330 102 . 357 102.390 102.400 102.375 
4 10 2.356 102.369 10 2.386 102.402 10 2 . 390 102 . 366 102.336 102.351 102 . 376 102. 401 102.406 102.386 
5* 10 2.375 102.38 7 102 . 400 102 .409 102.387 10 2 . 360 102.340 102.352 102 . 379 102 . 401 102.415 102.390 
6 102.365 102 .37 5 102 . 395 10 2.409 10 2 .400 10 2 .370 102 . 335 102.362 102.386 102.419 102.404 102 . 388 
102.3 76 102.392 102.402 102.414 102 . 394 102 . 364 102.344 102. 356 102.389 102.404 102.414 102.394 
8 102.373 102 .388 102.400 102.410 102 .400 10 2 . 373 102.390 102.358 102 . 383 102.403 102.408 102.386 
9 102.386 102.393 102.403 10 2 .413 10 2.403 102.37 3 102 .347 102.352 102.382 102 . 407 102.417 102.392 
10 102.3 74 102 .385 102.404 102.425 10 2 . 402 102.372 10 2. 342 102.372 102 . 396 102.405 102.403 102.39 2 
11* 102.381 102.386 102 . 404 102.420 10 2.400 102.374 102.341 102.343 102.378 102.377 102.407 102 . 39 1 
12 102.356 102.365 102.377 102 .397 10 2 .386 102.358 102 . 340 102.339 102.357 102.371 102.381 102. 360 
13 102.353 102 . 353 102. 373 102.382 10 2.382 102 . 347 102 .32 7 102 .323 102.346 102.377 102.373 102.362 
14 102.344 102.344 102.354 102.373 102.362 102.330 102.311 102.310 102.340 102.368 102.359 102.338 
15 102.327 102. 337 102.347 102.363 10 2.336 102.310 10 2.285 102.294 102 . 324 102 . 343 102.343 102.322 
16* 102.322 102.331 102 . 341 102.345 10 2.320 102.299 102.28 7 102 . 288 102.308 102 . 319 102.336 102.316 
17* 102.298 102.306 102.320 102.331 102.3 16 10 2 .293 102.2 73 102.284 102 . 297 102.321 102.321 102.295 
18 102.290 102 . 294 102.309 102 .316 102.308 102.296 102.279 102.270 102. 280 102 . 292 102.309 102.298 
19 102.286 102.267 102.287 102.306 102 . 306 102.2 74 10 2.254 102.250 102.253 102.277 102.29 7 102.286 
20* 102 . 276 102.260 102. 280 102.294 102 . 289 102.262 10 2.237 102.226 102.251 102.275 102.293 102 . 254 
21 102.244 102.248 102 . 263 102.281 102 . 272 102.250 10 2 . 205 102.204 102.246 102.258 102.270 102.252 
22* 102. 234 102 . 231 102.246 102.260 102. 255 102 . 228 102 .203 102.199 10 2 . 212 102.236 102.249 102.230 
23 10 2 .208 102.209 102.229 102.238 10 2 . 238 102.216 102. 176 10 2.160 102. 190 102.224 102.224 102.21 3 
24* 102.188 102 .187 102.192 10 2 . 211 102.211 102. 179 102. 149 102 .132 102 .1 57 102.185 102.205 102 . 185 
25 102.153 102.148 102.168 102 . 194 102.194 10 2. 140 102.121 102.122 102.148 102.170 102. 182 102.1 57 
26 102.136 102.146 102.155 102 .1 63 102 .154 102.124 102 .1 03 102.101 102.120 102.144 102.151 102.1 31 
27 102.105 102.110 102 .1 29 102 . 139 102.128 102.093 102 .067 102 .077 102.086 102 . 121 102.125 102 . 090 
28* 102.074 102.084 102.108 10 2 .111 102 .10 2 102 . 062 102.041 102.061 102.085 102.100 102.094 102.059 
29 102.057 102.065 10 2 .072 10 2 .092 102.0 71 102.031 102.018 102.035 102.074 102.069 10 2 . 060 102.043 
30 102.032 102 .042 102.061 102 .071 102.040 102.010 10 1. 989 102.019 10 2 . 058 102.050 102.047 102.017 
Oc t ober 
101.996 102 . 029 102.035 102 .037 102.0 19 101.984 10 1.973 101.968 102 .01 2 102 . 040 10 2 .011 101.990 
101.974 101.988 10 2.007 101.996 101.975 101.944 
*Special points 
5 1450/102 . 333 
11 1750/102 .397 
16 0300/102 . 301 0450/ 102 . 34 7 
17 2050/ 10 2 .327 
20 2250/ 102 . 302 
22 1550/102 .179 






Chemical quality analyses and specific electrical conductance tests 
were done on samples of river water collected at various primary discharge 
measuring stations (Figur~ II-2) during the summer of 1969. The data 
obtained from these tests are given in this chapter. 
The methods employed for the collection of water samples and for 
measuring specific conductance were essentially those recommended by 
the U.S. Geological Survey [6]. 
Generally, the study area was free of water pollutants. During 
the summer of 1969 an oil slick was observed on one of the tributaries 
to the R1o Chive. Also, immediately upstream of the crossing of the 
Matur1n-Temblador road, the Rio Amana received the raw wastes of a meat-
slaughtering plant. No other cases of polluting were observed. 
CHEMICAL QUALITY ANALYSES 
Once a month water samples were collected for chemical analyses 
at nine primary discharge measuring stations. The samples were shipped 
to M.O.P., Division de Hidrolog1a, Caracas for analysis. The results 
obtained from M.O.P. are presented in the following tables. The units 
for total alkalinity, total hardness, ... ,and Si02 are parts per 
million by weight (ppm). 
The first set of samples collected at the stations were broken in 
transit and another set of samples were lost between Anaco and Caracas 







Date of Temp- Ap- Tur-
Collec- Dis- era- par- bid-
tion charge ture Appearance ent Real ity 
cfs oc 
STA. NO. 11 RIO AREO AT LAS BOMBITAS 









STA. NO. 12 RIO ORITUPANO AT LOS CARACAS 
July 25 101. 28 Turbid , 150. 180. 48. 
yellowish 





STA. NO. 15 RIO ARIBI AT PASO DE ARIBI 
July 18 1660 . 27 Turbid, 800. 300. 240. 
yellowish 
















25°C) pH (CaC03) 
25. 6.4 6. 
29. 6.0 4. 
31. 6.6 8. 
37. 6.5 6. 
23. 6 . 2 8. 
28. 6.2 6. 









Caco3 Caco 3 co3 HC03 Cl so4 
12. 6 . 0. 6. 8. ). 
6. 2. 0. 4 . 8. trace 
8. 0. 0. 8. 12 . 3. 
2. 0. 0. 6 . 9 . trace 
8. 0. 0. 8. 8. 3. 
6. 0. 0 . 6. 7. trace 
STA. NO. 17 RIO Tir.RE AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 










STA. Nfl. 31 RIO f.UANIPA AT EL ACEITE 
.Ju ly 251 190.1 I Turbid , 
ye l l owi 
AUR . 22 269. 28 Tu rbid, 
90. 30. 45. 48. 7 . 2 16. 8 . 0 . 0. 16. 8. 2. 
sh 
150. 60 . 70. 38. 7.0 10 . 4. 0. 0. 10. 7. trace 
ye ll owi sh, 
particl •s 
in susp en-





NO) F Ca Mg NaK Fe solved Mn Sio2 103°C 
trace 0 . 1 2.4 1.4 4. 0.2 - trace 25.6 48. 
0.0 0.1 0.8 l. 4. 0.5 0.2 0.0 15. 30. 
trace 0.2 1.6 l. 9 . 
,~rnr 0.0 0.1 trace trace 8. 1.2 0.6 0.0 11. 35. 
0.4 0.1 1.6 l. 7. 8.4 2.2 0.0 7. 30. 
0.0 0 .2 0.8 l. 4. 2.7 1.4 0.0 15. 30. 
0 . 8 0.2 1.6 l. 9. 7.0 2.2 0.0 12.4 50. 
0.0 0.1 0.8 1.4 5. 2.5 1.2 0.0 20. 40. 
0.4 0.2 1. 6 l. 10. - 2.1 0 . 0 34.8 70. 












Color a nee bon-(mi- Total ate 
Water cro- Total Hard- Hard-
Date of Temp- Ap- Tur- mhos Alka- ness, ness, 
Collec- Dis- era- par- bid- at linity as as 
tion charge ture Appearance ent Real ity 25°C) pH (Caco3) CaC03 Caco3 co3 HC03 Cl so4 
cfs oc 
STA. NO. 32 RIO GUANIPA AT LOS PALOS BLANCOS 










STA. NO. 34 RIO TONORO AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD 





STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 












STA. NO . 52 RIO AMANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
:::: 12: ~~:: 
y< 
J ~; _ _i_ _ _ - _sJ 
Aug. 2 3 
1rbid, 250. 90. 60. 137. 7.4 40 . 56 . 16. 0 . 40. 16. l3. 
!llowish 










N0 3 F Ca Mg NaK Fe solved Mn Si02 103°C 
0.8 0.1 3.2 2 0 15. 5.6 1.4 0.0 28.6 1 99. 
I 
trace 0.1 0.8 2 0 8. 2.5 0.4 o.o 20. 60. 
I 
0.8 . D.2 1.6 1. 9. 7.0 2.2 0.0 12.4 50. 
l:.a<:e 0.1 2.4 0.4 9. ll5. 2.0 0.0 14.6 50. 
~.0 0.1 0.8 1.4 9. 4.5 1.2 0.0 20 . 50. 
0.8 0.2 16. 4. 9. 3.5 1.1 o.o 13.6 llO. 
0.0 0.2 10. 4 . 9. 1.5 0 . 9 0.0 9. 98. 
SPECIFIC CONDUCTANCE 
Specific conductance measurements were made on samples of river 
water collected at 13 of the primary discharge measuring stations. 
Generally specific conductance tests were made on the chemical quality 
samples before they were sent to Caracas and on the suspended sediment 
samples before they were forwarded to Barcelona for analyses. 
Specific conductance data are given in the following tables along 
with the river flow rates at the time the samples were collected. 
V-5 
SPECIFIC CONDUCTANCE 
STA. NO. 11 RIO AREO AT LAS BOHBITAS 
Water Specific 
Temper- Conduct-
ature at ance 
Dis- Time of Micro- Location Appearance 
Stage charge Collec- mhos of of 
Date Time ft cfs tion at 25°C Collection Sample Remarks 
July 14 1400 1. 44 188. 80°F 40 . 2 Very slight Chemical quality 
brown color, sample 
very slight 
sediment 
July 14 1400 1. 44 188. 80°F 39. 4 Very slight Chemical quality 




Aug. 21 1310 1.40 182. 76°F 26.6 Chemical quality 
sample --rain 
SPECIFIC CONDUCTANCE 
STA. NO. 12 RIO ORITUPANO AT LOS CARACAS 
Water Specific 
Temper- Conduct-
ature at a nee 
Dis- Time of Micro- Location Appearance 
Stage charge Collec- mhos of of 
Date Time ft cfs tion at 25°C Collection Sample Remarks 
July 10 1125 0.94 86.4 70.9 Brown, turbid, Chemical quality 
sediment sample 
July 13 1415 3.55 659. 80°F 41.0 Slight brown, Chemical quality 
very turbid, sample 
sediment 
Aug. 21 1544 1. 98 180. 85°F 36.4 Right edge Chemical quality 
sample no . 3--
rain 
SPECIFIC CONDUCTANCE 
STA. NO. 14 RIO TIGRE AT LAS PIEDRITAS 
Water Specific 
Temper- Conduct-
ature at a nee 
Dis- Time of Hicro- Location Appearance 
Stage charge Collec- mhos of of 
Date Time ft cfs tion at 25°C Collection Sample Remarks 
July 25 1315 4.32 1780. 85°F 180. 2 ft from Chemical quality 
left edge sample no . l 
July 25 1320 4. 32 1780. 85°F 175 . 2 ft from Chemi cal quality 
left edge sample no . 2 
July 25 1324 4. 32 1780. 85° F 17 3. 2 ft from Chemi cal quality 
left edge sample no . 3 
V-6 
SPECIFIC CONDUCTANCE 
STA. NO. 15 RIO ARIBI AT PASO DE ARIBI 
Water Specific 
Temper- Conduct-
ature at ance 
Dis- Time of Micro- Location Appearance 
Stage charge Collec- mhos of of 
Date Time ft cfs tion at 25°C Collection Sample Remarks 
July 7 1430 1. 84 138. 39.0 Brown, turbid, Chemical quality 
slight sediment sample 
July 13 3.09 257 . 77°F 33.0 Brown, very Chemical quality 
turbid, slight sample 
sediment 
July 18 1800 11. 05 1660. 80°F 21.5 Turbid , sedi- Chemical quality 
ment in bottom sample no. 3--rain 
Aug. 9 0748 6.93 749. 76°F 28.7 Sediment sample 
no. 1 
Aug. 9 0751 6.93 749. 76°F 26.1 Sediment sample 
no. 2 
Aug. 9 0753 6.93 749. 76°F 25.9 Sediment sample 
no. 3 
Aug. 18 1740 3.48 300. 86°F 25.2 Sediment sample 
no . 5 
Aug. 22 1315 2.94 240. 25.1 Left edge Chemical quality 
sample--rain 
Sept. 8 1417 1. 26 88.4 35.0 Sediment sample 
no. 1 
Sept. 8 1420 1. 26 88.4 35.1 Sediment sample 
no. 2 
Sept. 8 1421 1. 26 88.4 34.2 Sediment sample 
no. 3 
Sept. 26 1523 1.00 64.0 59.2 Sediment sample 
no. 1 
Sept. 26 1525 1.00 64 .0 63.0 Sediment sample 
no. 2 
Sept. 26 1526 1.00 64.0 66 . 1 Sediment sampl e 














Aug . 12 
Aug. 19 
Aug. 20 
Aug . 20 
Aug . 20 
Aug. 21 




Sep t. 9 
s~p t. 26 
Sep t. 26 

















































































































50 . 4 
























Slight brown, turbid, sedi-
ment 
Turbid, slight sediment 
Brown, turbid, sediment 
Turbid, sediment in bottom 
Remarks 
Chemical quality sample 
Chemical quality sample 
Sediment sample 
Chemical quality sample 
no . 3--rain 
Sediment sample no. 4 
Sediment sample no. 5 
Sediment sample no. 6 
Sediment sample no . 4 
Sediment sample no . 6 
Sediment sample no . 9 
Sediment sample no . 1 
Sediment sample no. 5 
Sediment sample no. 9 
Sediment sample no. 1 
Sediment sample no. 3 
Sediment sample no . 6--
rain 
Sediment sample no. 1 
Sediment sample no. 
Sediment sample no. 3 
Sediment sample no. 1 
Sediment sample no. 2 
Sediment sample no. 3 
Dis-
Stage charge 
Date Time ft cfs 
July 9 1035 0.66 165. 
July 25 1440 0.82 192. 
Aug. 22 1310 I. 20 269. 
Dis-
Stage charge 
Date Time ft cfs 
July 9 1345 0 .96 196. 
July 13 2.11 416. 
STA. NO. 33 
Dis-
Stage charge 
Date Time ft cfs 
July 8 1545 0.62 87.0 
SPECIFIC CONDUCTANCE 
STA. NO. 31 RIO GUANIPA AT EL ACEITE 
Water Specific 
Temper- Conduct-
ature at ance 
Time of Micro- Location Appearance 
Collec- mhos of of 
tion at 25°C Collection Sample Remarks 
44.9 Clear, very Chemical quality 




48.6 Left edge Chemical quality 
sample--rain 
83°F 36.0 Left edge Chemical quality 
sample--rain 
SPECIFIC CONDUCTANCE 
STA. NO. 32 RIO GUANIPA AT LOS PALOS BLANCOS 
Water Specific 
Temper- Conduct-
ature at a nee 
Time of Micro- Location Appearance 
Collec- mhos of of 
tion at 25°C Collection Sample Remarks 
81. I Turbid, slight Chemical quality 
brown, sediment sample 
77°F 85.6 Brown, turbid, Chemical quality 
slight sediment sample 
SPECIFIC CONDUCTANCE 
RIO CARIS AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD 
Water Specific 
Temper- Conduct-
ature at a nee 
Time of Micro-
Collec- mhos 












Chemi ca l quality 
sampl e 
SPECIFIC CONDUCTANCE 
STA. NO. 34 RIO TONORO AT THE CROSSING OF THE SANTA BARBARA-AGUASAY ROAD 
Water Specific 
Temper- Conduct-
ature at ance 
Dis- Time of Micro- Location Appearance 
Stage charge Collec- mhos of of 
Date Time ft cfs tion at 25°C Collection Sample Remarks 
July 8 1555 0.33 64 . 5 39 .o Slight tur- Chemical quality 
bidity, slight sample 
sediment 
July 20 1444 0.54 294. 85°F 30.6 2 ft from Very turbid, Chemical quality 
left edge sediment on sample--dry 
bottom 
Aug. 29 1535 1.03 1270 . 89°F 25.2 Left edge Chemical quality 
sample--dry 
Aug. 29 1535 1.03 1270. 89°F 23.7 Left edge Chemical quality 
sample-- dry 
SPECIFIC CONDUCTANCE 
STA. NO. 35 RIO GUANIPA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
Water Specific 
Temper- Conduct-
ature at a nee 
Dis- Time of Micro- Location Appearance 
Stage charge Collec- mhos of of 
Date Time ft cfs tion at 25°C Collection Sample Remarks 
July l 1305 5.09 543. 84°F 82.4 Chemical quality 
sample 
July 1235 4 . 82 431. 66.2 Slight brown, 
turbid, sediment 
July 15 1205- 7.81 2590. 79°F 33.6 Brown, very turbid, Sediment sample 
1242 much sediment 
July 20 1905 6.27 1190. 82°F 38.4 86 ft from Very turbid, sedi- Chemical quality 
left edge ment in bottom sample no. 3 
Aug. 8 1434 6.17 1110. 78°F 47.1 Left edge Sediment sample 
no. 4 
Aug. 8 1438 6.17 1110. 78°F 49.0 Center Sediment sample 
no. 5 
Aug. 8 1441 6 . 17 1110. 78°F 46.8 Right edge Sediment sample 
no . 6 
Aug. 13 0850 7 . 84 2610. 80°F 25.6 Left edge Sedimen t sample 
no. l 
Aug. 14 0955 6.53 1400. 80°F 36.4 Left edge Sediment sample 
no. 1 
Aug. 23 1205 7.68 2490. 53.1 Left edge Sediment sample--
rain 
Sept. 16 0935 5.41 687. 68.5 Sediment sample 
no. 1 
Sept. 16 0936 5 .41 687. 88.1 Sediment sample 
no. 2 




STA. NO . 41 RIO 11APIRITO AT THE CROSSING OF THE HATURDI-TEHBLADOR ROAD 
Water Specific 
Temper- Conduct-
ature at a nee 
Dis- Time of Micro- Location Appearance 
Stage charge Collec- mhos of of 
Da t e Time ft cfs tion at 25°C Collection Sample Remarks 
July 1215 0.88 27.3 32.4 Clear, very Chemical quality 
slight sediment sample 
Ju l y 15 0.91 28 .2 71°F 35.6 Cl ear , very Chemical quality 
slight sediment sample 
SPECIFIC CONDUCTANCE 
STA. NO. 51 RIO AJoiANA AT EL TEJERO 
Water Specific 
Temper- Conduct-
ature at a nee 
Dis- Time of Hicro- Location Appearance 
Stage charge Collec- mhos of of 
Date Time ft cfs tion at 25°C Collection Sample Remarks 
July 8 1430 0 .98 90.0 165. Clear, very Chemi cal quality 
slight sediment sample 
SPECIFIC CONDUCTANCE 
STA. NO . 52 RIO AJoiANA AT THE CROSSING OF THE MATURIN-TEMBLADOR ROAD 
Water Specific 
Temper- Conduct-
ature at ance 
Dis- Time of Micro- Location Appearance 
Stage charge Collec- mhos of of 
Date Time ft cfs tion at 25°C Collection Sample Remarks 
July 1145 3.6 7 154. 180. Sample clear, Chemical quality 
slight sedi- sample 
ment in bottom 
July 13 3.81 168. 79°F 236 . No color or tur- Chemi cal quality 
bidity. very sample 
slight sediment 
July 20 1258 5.41 370. 82°F 144. 30 ft from Turbid, slight Chemi ca l qualit y 
right edge sediment in sample no . 3--
bottom dry 
Aug . 9 1240 5.38 366. 78°F 141. Right edge Sedime nt s ..1mp l e 
no. 4 
Aug . 9 1243 5.38 366. 78°F 145. Center Sedimen t sanp 1 "-' 
no . 5 
Aug. 9 1245 5.38 366. 78°F 145. Left edge Sed i r.1t:.'nt sampl t· 
no . 6 
Aug . 13 1850 5. 95 464 . 81°F 139. Right edge Sedi i.!cn t 53:-Jplt..• 
no . I 




SOIL MOISTURE AND TEMPERATURE AND 
INFILTRATION DATA 
INTRODUCTION 
The infiltration, moisture, and temperature properties of the soils 
in the study area have been examined in a limited manner. A flight was 
made over the study area to define the major soil regions. In the 
selection of infiltration and soil moisture sites, an attempt was made 
to include each of the major soil types. Soil temperature observations 
were made only at Anaco where the Meteorological Section maintained 
radiation measuring equipment. 
In this chapter, the study area soils are described, and the infil-
tration, soil moisture and soil temperature data are presented. 
DESCRIPTION OF SOILS 
A detailed classification of soils is available for on ly a very 
small section of the study area. Dr. Carlostado Sanchez, soil chemist, 
and Dr. Hermogenes Flores, plant pathologist, from the Universidad de 
~ 
Oriente at Jusep1n helped the project to obtain a general soil classifi-
cation that was deduced from their knowledge of the relationships between 
soils, erosion patterns, and vegetation in Eastern Venezuela. 
Dr. Sanchez, Dr. Flores and Dr. Holland of CSU flew over the study 
area along the flight paths shown on Figure VI-1. Their report contained 
the following information which was supplemented by Dr. Holland 1 s obser-
vations made in his travels about the study area. 
VI-1 
The vegetation in the study area is primarily controlled by the water 
table and becomes extensive only along the stream channels. Most of 
the soils in the study area are derived from the same parent material 
which has a pH value of about 4 to 5. The reason for the scarcity of 
vegetation over the study area is the acidic soil. Along the stream 
channels, the water table and the accumulation of river transported 
sediments modify the soil conditions so that vegetation can be supported. 
In a small part of the study area to the southeast of Cantaura 
and to the northwest of the study area, there is a more calcerous type 
of soil with a pH value of about 7 to 8. In this region, plant growth 
is more dense and the soil is much tighter and more cohesive . 
The calcerous soil appears to overlap the material that dominates 
nearly all of the study area. The elevation of the ground decreases in 
an easterly direction and at some distance east of the study area the 
delta formations from the Orinoco River become dominant and the streams 
are affected by tides. Within the study area, however, the variation is 
from the "sabana", or mesas, in the west to the alluvial in the east. 
The mesas in the northwest part of the study area have a red soil 
at the surface. The material is rocky to a depth of at least three feet. 
The vegetation in this area is very sparse. The same tough grass that 
grows over most of the study area covers about 30% of the ground surface 
in the northwest part and a few small trees are scattered widely. 
Going to the east, the soil becomes less rocky. The topography 
around the R1os Tonoro and Caris is still dominated by mesa formations, 
but even the mesa tops show some alluvial characteristics. The soils are 
more commonly an unconsolidated red, sandy material. The vegetation is 
essentially the same as that on the higher mesa and the soil appears to be 
VI-2 
derived from the same base material. However, the soil is fairly 
permeable in this area and can be fairly easily compacted. Dr. Sanchez 
indicated that these soils are used for road construction because of 
their good compaction properties. 
Near the center of the west-to-east flight path, the red material 
gives way to an underlying yellow formation. This is usually covered 
with a gray, sandy soil which may be the weathered version of the yellow 
material. The transition to the sandy, alluvial topography becomes 
more dominant. The vegetation remains the same with sparse vegetation 
except adjacent to the streams. 
The gray soil in the San Tome area appears to form a crust at some 
locations. During the flight, a power shovel was observed working in 
the yellow soil overlain by the gray. The yellow soil in this area 
is similar to that mentioned in the previous paragraph. The gray soil 
on the surface appeared about one foot thick. 
The gray, sandy, alluvial formation is the main soil over the north-
east portion of the study area. There are no mesas, but the vegetation 
is the same type as on the mesas and has a similar distribution. The 
gray soil persists in the vicinity of the R1o Arib1 gaging station. The 
soil at the surface has quite a lot of fine black material in it. There 
are scattered areas in which the black material has collected at the sur-
face. To the southwest of the R1o Arib1 a number of areas of ponded 
water were observed during the flight although it had not rained that day. 
To the southwest of the R1o Oritupano, many round mounds of reddish 
soil were observed during the flight. From ground level inspection it 
appears that the mounds are the remnants of former mesas. The ground is 
hard red or yellow soil that resists the soil sampler. These mounds have 
VI-3 
little vegetation and show effects of erosion. The soil in the low 
areas between the mounds is the red, unconsolidated sand. The tough 
grass is again the main vegetation and covers less than half the ground 
surface although it appears more extensive from the air. 
The reddish, sandy soil gives way to the gray sandy soil further 
to the southwest. The sandy soil is found on the plateaus as well as 
in the valleys except for a few scattered outcrops. The sand is about 
six inches deep at a number of locations checked along the road. At 
several locations in this area, a considerable amount of runoff has 
been observed along the road during and after rain storms. The runoff 
appears along the road even when it is not apparent over the rest of the 
area. 
Along the R1o Areo the soil is sandy and gray in color. There is 
a small amount of black material in the soil. Below the gray sand there 
is reddish sand. 
Further descriptions of the surface soils in the study area are 
given in the following sections on infiltration and soil moisture. 
INFILTRATION 
The infiltration tests were made with a single-ring infiltrometer, 
24 inches in diameter. The ring was driven into the ground with a sledge 
using a 4-inch by 4-inch post as the drive cap. A carpenter 1 s level 
was used to help drive the ring in uniformly. The rate of infiltration 
was measured as a rate of drop of the water level in a plastic cylinder 
having an area 0.1 times that of the ring. The water was supplied to 
the ring through a plastic tube from the cylinder at a rate controlled 
by a screw clamp on the plastic tube. The flow rate was adjusted to 
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maintain the water level in the ring at the level of a wire point gage. 
A steel tape was mounted on the side of the cylinder and timings were 
made by stop watch. Water was supplied to the plastic cylinder by 
bucket and the elapsed time between the successive fillings was observed 
to provide long period average rates. The cylinder was refilled to the 
same level for the short period timings. Water was carried to the site 
in two 55 gallon drums mounted on a pickup truck. The first few tests 
had some variation in procedure and the initial rate determinations had 
large errors at times because of the trial-and-error method of adjusting 
the supply rate to the infiltration rate. However, the final rates 
should be valid for all the tests. It must be recognized, of course, 
that the single-ring infiltrometer gives higher rates than will occur 
during rainfall. The data are indicative of the relative rates, and 
the comparisons between soils are appropriate. 
Infiltration tests were made throughout the study area at the sites 
shown on Figure VI-1. The sites are described below and the infiltration 
test data are given in the following tables. 
Site No. 1: Representative of the small area having dense plant 
growth and cohesive soil. This more calcerous type of soil has a pH 
value of about 7 to 8. The brief infiltration test indicated that the 
soil was very impervious even though it was dry. 
Site No. 2: Representative of the gray, sandy, alluvial soil over 
the northeast portion of the study area. The surface soil contains a 
lot of fine black material in the sand. The infiltration rate was 
rather low at the test site and a ten minute general rain over the area 
during the test resulted in some ponding of water on the surface, es pe-
cially in locations where the black materials had accumulated on the 
surface. VI-5 
Sites No. 3 and 4: Representative of the area in the vicinity 
of El Tigre and also of the north-central portion of the study area. 
At Site No. 3, the infiltration test was made on the gray sandy soil at 
the surface and a fairly high rate was obtained. At Site No. 4, the 
upper one foot of gray sandy soil was removed to show the yellow soil 
beneath. The infiltration test was made on the yellow soil and the 
rate was found to be much lower. 
~ 
Site No. 5: Representative of the mesas along the R1os Tonoro 
and Caris. The surface soils were unconsolidated red sandy material. 
A red silt was found beneath this covering layer of sand. 
Site No. 6: Representative of the area between the R~o Nato and 
R1o Chive. In this area there are mounds of reddish soil, the remnants 
of former mesas. The ground is hard red or yellow soil that resists 
penetration by the soil sampler. The mounds were not vegetated. In 
the low areas between the mounds the soil is red unconsolidated sand. 
; 
Site No. 7: Representative of the plateau areas along the R1o 
Aisme. The gray and black soil materials extended down about nine 
inches before yellow soil was encountered. 
Site No. 8: Representative of the headwaters of the R1o Area and 
~ 
that area to the south of the R1o Area. The soil is gray-colored sand 
with a small smount of black minerals. The infiltration rate was very 
high and there was evidence of the lateral spreading of the water as 
it entered the ground. 
Site No. 9: Representative of the most northwest part of the 
study area. The surface soil was red and the material was rocky and 
not very permeable. A complete infiltration test was not made because 
it was impossible to drive the ring into the rocky soil. The brief 
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test was made by sealing the edge of the ring with mud and allowing the 
water to stand in the ring for about 15 minutes. There was no measurable 
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LOCATION: Site no. 1, SE of Cantaura; longitude 64° 16.2' W, latitude 9° 09.2' N. 
DATE · August 12, 1969 
Drop in Infil-
Time Water Time of tration 
Elapsed Level Drop Rate 
Clock min ft sec cm/hr Comments 
1035 0 - - - Fill ring r 1044 9 0.05 94 5.9 1057 22 0.05 102 5.4 0 ..2 ll04 29 0.03 143 2.3 ...... 0 
lll6 41 0.05 ll5 4.8 Rising E level? u 
1131 55 0.03 140 2.4 4 
ll46 71 0.03 143 2.3 Rise Q) 
1201 86 0.03 ll2 2.9 Begin 0 
long- X 
2f 
9 term c: 9 
1217 102 0.02 166 2.0 Falling .2 0 0 0 
level 0 6 
1235 120 0.03 187 1.8 Steady 0 
c: 
1305 150 0.03 ll5 2.9 Rise 
1335 180 0.02 177 1.3 
1349 194 0.98 108 min 1.7 End 
long- 0 
t e rm 0 50 100 150 
Elapsed Time, min 
SITE DESCRIPTION: Reddish-brown sand, small grains. 0 Short-term 
Slight moisture at least to 3 ft . 6 Rising level, infiltration rate 
Soil samples taken at 0.4 ft and possibly lower 








LOCATION: Site no. 2 , SE of Paso de Agua Negra; longitude 63° 07.7 ' W, latitude 9° 17.2 ' N. 












Water Time of tration 
Level Drop Rate 
ft sec cm/hr Comments 
- - - Fill ring 
0.05 124 4.4 
0 .05 140 3.9 
0.05 149 3.7 
0.05 l 25 4.4 
0.05 156 3.5 
Sandy soil with black material in it . 
Black accumu l ations at s ur face. 
Rain--heavy, 1201 - 1210; light to 1240. 
Soil shows penetration about 1/4 in 


























Elapsed Time, min . 
Short- te r m 
Rising level , infiltration rate 
possib ly lower 
Falling level , i nfi l tration rate 
Long-te r m 
possib ly higher 
INFILTRATION TEST 
LOCATION: Site no. 3 , NE of San Tome; longitude 64° 04.7 ' W, latitude 8° 59.6' N. 
DATE: August 18 , 1969 
Drop in Infil- 40 Time Water Time of tration 
Elapsed Level Drop Rate 
Clock min ft sec cm/h r Comments 9 
1005 0 - - - Fill ring 0 0 1012 7 0.05 35 15.7 Falling 30 0 
level ~ 
10 17 12 0.10 68 16.2 Falling .c ~ 0 
' leve l E 0 0 0 
1022 17 0.10 36 30 . 6 0 0 
1026 21 0.10 37 29.7 20 1032 27 0.10 64 17. 2 Falling "' 6 < level 0 b ...... 0: bb I 1042 37 0 .1 5 71 15.5 0 1051 46 0.10 41 26.8 c 0 
1052 47 0. 10 42 26.2 Check 
reading ~ 
1110 65 0.10 31 35.4 Rising 10 
level c 
11 20 75 0.10 57 19.3 Falling 
level 
1135 90 0.10 36 30.5 
1150 105 0. 10 47 23 . 4 0 1205 120 0 . 10 41 26.8 0 50 100 150 200 1235 150 0 . 10 45 24.4 
1305 180 o. 10 44 25.0 Elapsed Time, min . 
1335 210 0. 10 45 24 . 4 
SITE DESCRIPTION: Gray, sandy soil over red to yellow. 0 Short- term 
Three soil samples at 0.5 ft , 1.5 ft, 6 Rising level, infiltration rate 
and 2.5 ft. possibly lower 
? Falling level, infil tration r ate possibly higher 
0 Long-term 
INFILTRATION TEST 
LOCATION: Site no . 4, NW of San Tome; l ongi tude 64° 04.8 ' W, latitude 8° 58.4 ' N. 
DATE: August 19, 1969 
Drop in Infil- a, o 
Time \vater Time of tration 
Elapsed Level Drop Rate 
Clock min ft sec cm/h r Comments 
1050 0 Fill ring 6r 0 - - - 0 1055 5 0.05 70 7.8 ~ 0 0 r. 
1100 10 0 . 05 100 5.5 ..... 
1105 15 0 . 05 91 6.0 E 0 u 
1115 25 0.05 99 5 . 6 
11 25 35 0.05 Ill 5.0 ~ 4r 0 1140 50 0.05 97 5.7 0 0 0 0 0 0 1150 60 0 . 05 · 131 4.2 0:: 
< 1210 80 0 . 05 146 3 . 8 c ...... 0 
I 1230 100 0.05 137 4.0 ·;::: 
~ 1240 110 - - - Begin ~ N 
long- - 2 term c 
1250 120 0.05 151 3.6 
1300 130 0.42 1200 3 .9 Long-
term 
1310 140 0.62 1800 3.8 Long-
term 0 
0 50 100 150 200 
Elapsed Time, min 
SITE DESCRIPTION: Dug down about 1 ft to reach 
yellow soil under sand. 
0 Short-term 
0 Rising level, infiltration rate 
possibly lower 




LOCATION: Site no. 5 , WSW of Mata Grande; longitude 63° 48.1' W, latitude 9° 33.6' N. 
DATA: August 20, 1969 
Drop in Infil-
Time Wate r Time of tration 
Elapsed Level Drop Rate 12 Clock min ft sec cm/hr Comments 
I 9 
1132 0 - - Fill ring 
1134 2 0.05 63 8. 7 Falling level 
1138 6 0.05 57 9.6 10 1141 9 - - - Begin long-term 
1142 10 0 .05 49 11.2 Rising level .l= I O 
1146 14 0.05 63 8 . 7 ...... 
1202 30 0.05 97 5.7 E p 0 0 
< 1204 32 0.03 56 5.7 Check r eading -....... 1205:15 33:15 1.00 1455 - End long-term ~ 8 I 1207 35 - - - Begin long- term 0 
~ cr w 1217 45 0.05 80 6.9 
1227 55 0.70 1200 End long-term c 0 
1232 60 0.05 113 4.9 0 
1233 61 - - - Begin long-term ~ 0 1247 75 0 .05 114 4.8 Falling level - 6 0 1247:30 75:30 0.37 870 - End long- term c Q) 1249 77 - - - Begin long-term 0 
1300 88 0.30 660 - End l ong-term 
1302 90 0.05 86 6.4 Begin long-term 0 9 1315 103 0.44 780 - End long-term 
1317 105 0.05 92 6.0 Begin long-term 4 1332 120 0 . 46 900 - End long-term 0 50 100 150 200 1332 120 0.05 100 5.5 
Elapsed Time, min . 1333 121 - - - Begin long-term 
1418 166 1.18 2700 - End long-term 
SlTE DESCRIPHON : Red soil with black mixed in to 9 in, 0 Short-term 
then tight red silt. 6 Rising level, infiltration rate 
Grass cove r with occasional trees. possibly lower 
? Falling level, infiltration rate possibly higher 
0 Long-term 
INFILTRATION TEST 
LOCATION: Site no. 6, SSW of Orit upano; longitude 63° 27.7' W, latitude 9° 02. 8 ' N. 
DATE: August 23, 1969 
Drop in Infil-
Time Wa t er Time of tration 60 
I: lapsed Level Drop Rate I o Clock min ft sec cm/hr Comments 0 
1010 0 - - - Fill ring 
5ol 
0 6 
1013 3 0.10 25. 44 . oooo 0 
1016 6 0.10 28. 39 . 3 Falling 
~ 
level .c I 9 1019 9 0.10 19. 58. ..... 0 0 ° 
1022 12 - - - Begin E u 
long-
term ~ 401 0 1023 13 0.20 39. 56.4 a:: 
< 1024:05 14 0.60 125 . 52 . 8 End long- c ...... term 0 
I 1026 16 0 . 10 22. 50.0 ~ 
~ 1030 20 0 .10 22. 50 . 9 E 
1035 25 0.10 21. 6 50.9 30 
1040 30 0.10 21. 7 50.7 -c 
1045 35 0. 10 23.7 46.4 Falling 
level 
1049 39 0.10 20.8 52 . 8 Slight 
rise 
lOSS 45 0 .10 21.8 50.4 20 1110 60 0. 10 24 .1 45 . 6 0 50 100 150 200 
11 20 70 0 . 10 24. 1 45.6 Elapsed Time, min. 
l 130 80 0. 10 23.8 46 . 2 
SITC DESCRIPTION: Red sandy soil in valley between mesas. 0 Short-term 
Tough grass with scattered trees. 6 Rising level, infiltration rate 
possibly lower 
9 Falling l evel , infiltration r ate possibly higher 
0 Long-term 
I~FILT~TION TEST 
LOCATION : Site no . 7, E of Urupia; longitude 63° 51.9' W, latitude 8° 56.3' N. 
DATE: August 23 , 1969 
Drop in lnfil-
Time Wate r Time of t ra t ion 
Elapsed Level Dr op Rate 
Clock min ft sec cm/hr Comments 
1330 0 
1333 3 0.05 37.4 14.7 Sligh t rise 15.0 
1333 - - - - Begin long-
term 
1340 10 0.05 44.6 12 . 3 Slight rise 125~ 6 
1340 - 0.46 420. 12 .o End long- ~ £ 
term ' 1345 15 0.05 94.8 5.8 Slight drop E 100 
1350 20 0.05 86.9 6.3 Begin long- u 
term 
1402 0.40 720. 6.0 End long-
Q) - 7.5 < 0 ,__, term 0:: 
I 1404 34 0.05 88. I 6 . 2 Begin long-
50~ 
0 Do 
~ term c 9 U1 0 
0 0 0 0 0 1410 40 0.05 93.1 5.9 
1419 - 0.44 900 . 5 . 3 End long- ~ 
term - 2.5 1420 50 0 . 05 120. 4.6 c 
1421:45 - - - Begin long-
term 0 
1430 60 0.05 120. 4.6 0 50 10 0 150 200 
1440 70 0.05 123 . 4 . 5 Elap sed Time, min . 
1449 - 0.66 1665. 4 . 4 Read long-
term 
1450 80 0.05 133. 4 . 1 
1459 - 0 . 88 2265 . 4.2 End long-
term a Short- term 1500 90 0.05 135. 4 . 1 b Rising level, infiltration rate 
SITE DESCRIPTION: Soil is sand with some black to 9 possibly lower 







LOCATION: Site no. 8, ENE of La Viuda; longitude 63° 46.7' W, latitude 8° 41.5' N. 
DATE: August 26, 1969 
Drop in Infil-
Time Water Time of tration 
Elapsed Level Drop Rate 
Clock min ft sec cm/hr Comments 
1015 - - - - Fill ring 
1019 4 0 .10 22 . 2 49.6 
1023 8 0.10 29.9 36.8 
1025 10 0.10 31.3 35 . 2 Very slight fall 
1030 15 0. 10 28.8 38.2 
1035 20 0. 10 34.2 32.2 
1040 25 0.10 33.0 33.4 
1045 30 0.10 31.0 35.6 
1055 40 0. 10 32.1 34.2 
1105 50 0.10 36.3 30.4 
1115 60 0.10 39.4 28.0 Falling level 
1115:05 - - - - Begin long-term 
1120: 19 - 0.80 314. 28.0 End long-term 
1125 70 0.10 39.2 28 .1 Begin long-term 
1129:53 - 0.80 293. 30 .0 End long-term 
1135 80 0.10 39.6 27.8 Begin long-term 
114("1: 42 - 0. 80 342. 25.7 End long-term 
1145 90 0.10 39.9 27 . 6 
1148 - - - Begin long- term 
1153:09 0. 70 309. 24.9 End l ong-term 
1155 100 0.10 42.4 26 .0 
1205 110 0.10 42.3 26.0 
1215 120 0. 10 43.8 25.1 
1217 - - - - Begin long-term 
12 L2 : 25 0. 70 325. 23 .7 End long-term 
1230 135 0.10 44 . 6 24 . 7 
1245 150 0. 10 45 .1 24 . 4 
13f10 165 0.10 46.5 23.7 
131 5 180 0.10 48.3 22.8 
s rn: DESCRIPTION: Sand as fa r down as sample r reaches. 
Occas i onal black material mixed i n tip 
2 in. 
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Rising level, infiltration rate 
possibly lower 






The soil moisture observations were made by using a porous cup 
tensiometer (irrometer) with a vacuum gage. The tube-type tensiometer 
was inserted into a hole made by a soil sampler of the same diameter. 
This gage reads zero when the soil is saturated and 100 when it is com-
pletely dry. To provide quantitative data on soil moisture content, 
the tube must be calibrated after installation by taking a series of 
soil moisture samples at various moisture contents to establish a cali-
bration curve. The tubes were not installed until after the wet season 
was well established, so there was little change in the soil moisture 
levels during the study. In addition, a period of time is required for 
the tubes to make good contact with the soil before the instrument 
readings are indicative of soil moisture levels. The soil scientists 
at the Universidad de Oriente at Jusep1n cooperated in running soil 
moisture samples, but the data from the soil moisture tubes will still 
be largely qualitative. 
One set of soil moisture tubes was installed at the VIMHEX head-
quarters in Anaco and was observed by project personnel. Three other 
installations (see Figure VI-1) were made in the study area using the 
following criteria: (1) local observer available for at least daily 
readings; and (2) along a route allowing a project staff member to take 
readings and soil samples at each site and deliver the soil samples to 
; 
Jusep1n the same day. The south site was in the sandy reddish soil at 
the agricultural experiment station near El Tigre. This soil is similar 
to that over much of the area and the experiment station personnel served 
as observers. The tubes were installed next to a recording rain gage. 
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The second set of tubes was installed near Campo Mata southwest of 
Cantaura. This is in a transition area where the calcerous top soil 
overlies the reddish soil. The third set was installed at La Leona near 
~ 
the highway leading from Anaco to Jusep1n along the north boundary of 
the study area. This is in the rocky soil on the mesa top. 
The irrometer readings observed at the four soil moisture sites 
are presented in the following tables. 
Initially in the program, soil samples were collected periodically 
at the levels of the irrometer cups and sent to Jusep1n to determine 
the soil moisture content. However, the percent of voids filled with 
water is the desired result. With the sampling method used, the volume 
of the sample would not be measured with any accuracy. Thus it was 
very difficult to correlate the irrometer readings with the amount of 
moisture in the voids. 
The sieve-size analyses of the soil materials at the different 
levels at the four soil moisture sites are given in the table following 













































































SOIL MOISTURE DATA 
NAME: Anaco. 
LOCATION: Anaco; longitude 64° 28' W, latitude 09° 27' N. 
REMARKS: Uni ts are 0.01 atmospheres tension. 
Depth Below Surface 
6" 12" 18" 24" 36" 
12.0 19.0 
D.O 22.0 
1 .0 18.0 
5.0 20.0 
0.0 24.0 
0.0 18.0 22.0 
0.0 18.0 24 .0 
0 .0 2.5 20.0 
0.0 1.0 4.0 
0.0 3.5 5.0 
7.5 7.5 7.5 
0.0 2.5 0.0 
2.5 3.0 2.5 
0.0 5.0 5.0 
7.0 6.0 6 .5 
0.5 7.0 7.0 
0.0 5.0 2.5 
7.5 7.0 7.5 
0.0 5.0 2.5 
7.1 5.5 4.5 
0.5 3.0 1.0 
6.0 6.0 7.0 
0.5 3.0 2.5 
0.5 5.0 3.0 
7.0 6.3 7.5 
0.5 4.5 4.0 
8.5 7.0 8.0 
0.0 5.0 6.0 
11.0 8.0 9.0 
0.5 5.0 4.0 
7.5 7.5 9.0 
0.5 5.0 3.7 
9.0 8.7 8.5 
0.5 6.2 5.0 
11 .0 6.0 7.0 
0.5 6.3 4.5 
0.5 7.0 3. 3 
17.5 13.0 13.5 
13.3 11.5 11.5 
0.5 6.0 11.0 
3.5 7.2 22.0 
14.0 34.0 27.0 
2.5 10.0 6.0 
2.5 7.5 3.0 
0.5 5.0 3.0 





34 .0 25.0 
32 .0 22.0 
34 .0 26.0 







10.0 17 .0 
10.0 14.0 
7.5 12 .0 
12.0 18.0 
7.5 12.0 
11 .0 18.8 










12 .0 15.0 
























































































Depth Below Surface 
6" 12" 18" 24" 3f. 11 
0.0 2.5 0.0 
5.0 12 .5 10.0 
0.0 5.0 2.5 
0.0 2.5 2.5 
0.0 7.5 5.5 
D.O 2.0 2.0 
0.0 2.0 0.0 
5. 5 25 .0 11 . 0 
0.0 2. 5 2.0 
10.0 36.0 12.0 
0.0 2.5 2.5 
5.0 12.0 2.5 
2.5 16.0 5.0 
7.5 23.0 7.5 
2.5 12.0 5.0 
1.0 5.0 2.5 
11 . D 44 . D 1 5 . 0 
3.0 12.0 5.0 
13.0 24.0 7.5 
0.0 48 .0 16 .0 
D.O 17.0 1.0 
2.5 26.0 10.0 
0.0 5.0 0.0 
0.0 5.0 0.0 
0.0 7.5 2.5 
5.0 7.5 2.5 
5.0 7.5 2.5 
D.O 2.5 2.5 
2.5 16 .0 7.5 
0.0 2.5 0.0 
0.0 2.5 0.0 
2.5 7.5 2.5 
10.0 26 .0 14.0 
12.0 24.0 12.0 
12.0 10.0 2.5 
34.0 18 .0 7.5 
44.0 52.0 18.0 
44.0 54.0 20 .0 
44.0 56 .0 18.0 
44.0 58.0 22.0 
44.D 58.0 20.0 
44.D 58 .0 20.0 
5.0 7. 5 
12 .5 17 . 5 
5.0 10.0 
5.0 10.0 
10 .0 16.0 
5.0 12 .0 
5.0 12.0 
11.0 17.0 
5.0 12. 0 
12.0 17. 0 
6.0 12.0 














7. 5 14.0 
7.5 13.0 
10.0 14.0 
14 .0 15. 0 
7. 5 14.0 




12. 0 16. 0 
22.0 16 .0 
34.0 22. 0 
35. 0 22.0 
34.0 20 .0 
38.0 20.0 
36 .0 20 .0 
38 .0 19 .0 
SOIL MOIS TURE DATA 
NAME: La Leona. 
LOCATION: La Leona; longitude 64° 03' W, 1 at i tude 09° 38' N. 
REMARKS: Units are 0.01 atmospheres tension. 
Depth Below Surface Depth Bel01~ Surface 
Date Hour 6" 18" Date Hour 6" 18" 
Aug. 14 1530 5.0 8.0 Sept. 8 0800 33.0 30.0 
15 0800 6.0 10 .0 1800 32.0 29.0 
1800 13.0 9.0 9 0800 30.0 31.0 
16 0800 5.0 10.0 1800 31.0 36.0 
1800 5.5 9.0 10 0800 35.0 39 .0 
17 0800 5.0 9.5 11 0800 40.0 44.0 
1800 8.0 10.0 1800 35.0 34 .0 
18 0800 6.0 9.0 12 0800 31.0 33 .0 
1800 5.0 6.0 1800 28.0 32.0 
19 0800 6.0 8.0 13 0800 21.0 31.0 
1800 5.0 9 .0 1800 20.0 30.0 
20 0800 5.5 9.5 14 0800 19.0 29.0 
1800 5.0 8.0 1800 18.0 31.0 
21 0800 6.0 9.0 15 0800 17 .0 28.0 
1800 7.0 8 .0 1800 18.0 29.0 
22 0815 5.0 9.0 16 0800 20.0 31.0 
1800 6.0 7.0 1800 19.0 30.0 
23 0815 7.0 9.0 17 0800 22.0 31.0 
2000 6.5 10.0 1800 18.0 31.0 
24 0800 9.0 8.0 18 0800 20.0 35.0 
1800 9.5 6.0 1800 19.0 39.0 
25 0800 10.0 7.0 19 0800 27.0 41.0 
1800 9.0 8.0 1800 25.0 39.0 
26 0800 5.0 10.0 20 0800 23 .0 37.0 
1800 7.0 9.0 1800 21.0 31 .0 
27 0800 5.0 9.0 21 0800 18.0 28.0 
1800 7.0 9.0 1800 17.0 25.0 
28 0800 5.0 10 .0 22 0800 16.0 23.0 
1800 9.0 8.0 1800 22.0 28 .0 
29 0800 8.0 7.0 23 0800 35.0 30.0 
1800 5.0 9.0 1800 25.0 20.0 
30 0800 8.0 7.0 24 0800 5.0 7.0 
1800 7.0 8.0 1800 2.0 9.0 
31 0800 5.0 6.0 25 0800 5.0 5.0 
1800 9.0 6.0 1800 6.0 6.0 
Sept . 0800 7.0 11.0 26 0800 5.0 8.0 
1800 6.0 9 .0 1800 7.0 5.0 
2 0800 7.0 8.0 27 0800 9.0 9.0 
1800 7.0 9.0 1800 10.0 11 .0 
3 0800 5.0 8.0 28 0800 7.0 9.0 
1800 4.0 5.0 1800 8.0 8 .0 
4 0800 11.0 14.0 29 0800 6.0 10.0 
1800 16 .0 12.0 1800 5.0 7.0 
5 0800 19 .0 18.0 30 0800 8.0 6.0 
1800 19 .0 18.0 1800 9.0 7.0 
6 0800 15. 0 16.0 Oct . 0800 lJ.O 
1800 21.0 19. 0 
0800 26.0 21 .0 
1800 29.0 27.0 
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SOIL ~OISTURE DATA 
NAME: Campo Mata. 
LOCATION: Res taurante El Alto, Campo Mata; longitude 64° 04' w, latitude 09° 12' N. 
REMARKS: Units are 0.01 atmospheres tension. 
Depth Be 1 ow Surface De pth Be l ow Surface 
Date Hour 12" 18" 36" Date Hour 12" 18" 36" 
Aug . 14 1600 6.0 6 .0 11.0 Sept. 8 1000 13.0 13 .0 14.0 
15 0900 7.0 6.0 12 .0 1600 13.0 10 .0 14.0 
1600 8.0 8.0 14 .0 9 1000 9.0 12.0 14.0 
16 1100 8.0 6.0 12.0 1700 11.0 11. 0 16.0 
1700 9.0 8.0 13.0 10 0800 11.0 12. 0 16.0 
17 0800 9.0 7.0 13.0 1600 13.0 13.0 16.0 
1700 9.0 8.0 13.0 11 0900 10.0 10 .0 14.0 
18 0900 10.0 7.0 14 .0 1700 8.0 8.0 14.0 
1600 10.0 9.0 14.0 12 0900 6.0 8.0 14 .0 
19 0900 10.0 8.0 14 .0 1700 6.0 8.0 14.0 
1700 10.0 9.0 14 .0 13 1000 10.0 10.0 14 .0 
20 1000 10 .0 9.0 14 .0 1600 8.0 8.0 14. 0 
1600 10 .0 10.0 14 .0 14 0900 10.0 10. 0 14. 0 
21 1000 10.0 10.0 14 .0 1700 10.0 10 .0 14. 0 
1700 10 .0 10.0 12.0 15 1000 10.0 8.0 14. 0 
22 0900 10.0 10.0 14 .0 1700 10.0 10. 0 22.0 
1700 10.0 10.0 14.0 16 0900 11 .0 8.0 16.0 
23 0900 10 .0 10.0 14 .0 1600 ll. J 10.0 18.0 
1700 10.0 10 .0 14 .0 17 0900 11 .0 9.0 15.0 
24 0900 10.0 10.0 14 .0 1600 11 .0 9.0 14 .0 
1600 8.0 8.0 12 .0 18 0900 11 .0 10 .0 16 .0 
25 ogoo 8. 0 8.0 12 .0 1600 10.0 10. 0 16. 0 
1700 10 .0 9.0 12.0 19 0900 12. 0 10.0 16.0 
26 1000 8.0 8.0 12.0 1600 12. 0 12. 0 18.0 
1600 8.0 10.0 12.0 20 0900 12 .0 10 .0 14.0 
27 0900 8.0 10.0 12.0 1600 10. 0 10. 0 14 .0 
1700 10.0 8.0 12.0 21 0900 12.0 11 .0 15.0 
28 0900 10.0 8.0 12.0 1700 12 .0 12.0 14.0 
1600 10.0 8.0 12.0 22 0900 14. 0 10. 0 16 .0 
29 0900 10 .0 8 .0 12.0 1600 13.0 10.0 20.0 
1600 10 .0 8.0 12.0 23 0900 13.0 12.0 15.0 
30 0900 10 .0 8. 0 12.0 1600 10.0 10.0 12.0 
1600 10 .0 9.0 14.0 24 0900 14. 0 12.0 16.0 
31 0900 10.0 9.0 14.0 1600 14.0 10 .0 14.0 
10.0 9.0 14.0 25 0900 13.0 12.0 16.0 
Sept. 1000 11.0 10 .0 12.0 1600 13.0 12.0 16. 0 
1600 11.0 10 .0 12.0 26 1000 12 .0 12.0 14.0 
2 0900 9.0 8.0 14.0 1700 14.0 10. 0 14. 0 
0900 13.0 10.0 11.0 27 0900 10 .0 10 .0 12.0 
1600 13.0 10.0 11.0 1600 11 .0 10.0 12.0 
4 1000 12 .0 10 .0 14.0 28 0800 10 .0 10 .0 12.0 
1700 12.0 11.0 16.0 1700 12. 0 12.0 14.0 
5 0800 12.0 9.0 16.0 29 0900 0 .0 12.0 0.0 
1600 12.0 9.0 16.0 1700 0 .0 13.0 0.0 
6 0800 13.0 13 .0 16 .0 
1700 12.0 8.0 14.0 
0900 12.0 13.0 16.0 
1700 12 .0 10.0 14.0 
VI- 21 
SOIL 110ISTURE DATA 
NAr.IE: E1 Tigre. 
LOCATION: N. A. c. Campo Experimental de Guan i pa; longitude 64° 13' H, latitude 08° 52' N. 
REI1ARKS: Units are 0.01 atmospheres tension. 
Depth Below Surface Depth Below Surface 
Date Hour 12" 24" 36" Date Hour 12" 24 " 36" 
Aug. 22 1600 7.5 0.0 14 .0 Sept. 19 0800 7.0 7.5 1:;. 5 
23 0800 3.5 12.0 1600 11.0 7.5 17 .0 
1600 7.0 3.0 16.0 20 0800 7.0 7.5 18.0 
25 0800 4.0 3.5 14.5 1600 11 .0 7.0 16.0 
1600 7.0 3.0 15 .0 22 0800 8.0 7.0 19. 0 
26 0800 4.0 3.0 14.0 23 1600 10.0 7.5 17.5 
1600 6.0 4.0 15.0 24 0800 7.5 7.5 17.5 
27 0800 4.0 4.0 13.0 1600 12.5 7.5 16. 0 
1600 5.0 3.0 15 .0 25 0800 9.0 7. 5 19.J 
28 0800 5.0 3.0 14.0 1600 8.0 8.5 19 .0 
29 0800 4.0 2.0 13.0 29 0800 7.5 7.5 18.0 
1600 6.0 3.0 15.0 1600 7.5 7.5 17.5 
Sept . 0800 4.0 2.0 13.0 30 0800 7.5 7.5 18.0 
2 0800 3.0 2.0 14.0 1600 10.0 7.5 15. 0 
1600 8.0 5.0 14.0 Oct. 0800 7.5 7.5 19.0 
3 0800 3.0 2.0 14.0 1600 12.5 7.5 17.5 
1600 7.5 2.5 15.0 2 0800 5.0 7.5 19 .0 
4 0800 5.0 2.5 12.5 1600 12.5 7.5 17.5 
1600 8.5 3.0 15.0 3 0800 7.5 7.5 17.5 
5 0800 7.5 2.5 15.0 1600 12.5 7.5 16 .0 
1600 8.0 3.0 15.0 6 0800 10.0 8.0 18.0 
8 0800 7.5 3.0 14.0 1600 12. 5 9.0 17.5 
9 0800 6.5 6.0 14.0 0800 12.5 8.0 19 .0 1600 12 .5 8.0 17.5 
10 0800 2.5 2.5 13.0 
8 0800 10. 0 7.5 18 .0 
12 0800 7.5 4.5 15.5 1600 10. 0 7.5 15 .0 
1600 10.0 6.0 17.5 
9 0800 8.0 7.5 18.0 
15 0800 7.5 7.5 17.5 1600 10.0 8.0 15.0 
1600 7.5 7.5 17.5 
10 0800 10.0 7.5 17. 0 
16 1600 10.0 7.5 17 .0 1600 15.0 7.0 18. 0 
17 0800 6 .5 7.5 16.5 13 0800 10 .0 7.5 17. 5 
1600 11.5 7.5 17.5 1600 14. 0 7.5 17.0 
18 0800 7.5 7.5 17 .0 14 0800 10. 0 7.5 15. 0 
1600 10.0 7.5 17.5 1600 10.0 7.5 17.5 
15 0800 10.0 7.5 16. 0 
VI -22 
ANACO SOIL MOISTURE SITE 
Distance 
Sample Below 
Number Surface 32.0mm 16.0mm 
1 6" 
2 12 11 
3 18" 
4 24" 
5 36 11 
LA LEONA SOIL MOISTURE SITE 
Sample Distance Below Number Surface 32. Omm 16.0mm 
1 1" 100. 6 7. 3 
2 6" 100. 51.0 
3 1811 100 . 
CAMPO MATA SOIL MOISTURE SITE 
Distance 
Sample Below 
Number Surface 32 . Omm 16.0mm 
1 0" - 2.5" 
16"-20" 100 . 92 . 0 
3 32" - 40" 
EL TIG RE SOIL MOISTURE SITE 
Sample Distance Below Number Surface 32 . 0mm 16. Omm 
1 011 -2.5" 
12"-15" 
22"-25" 
SIZE ANALYSIS OF SOIL PROFILE 
AT SOIL MOISTURE SITES 
Samples Collected: September 2, 1969 
PERCENT FINER THAN: 
8 . 0mm 4.0mm 2. 0mm l.Omm 0.5mm 
100 . 99.9 99 . 3 94 . 6 85 . 5 
100 . 99.8 99 . 2 94 . 0 85.0 
100. 99 . 2 94.1 85 . 9 
100. 99 . 6 94.2 85 . 9 
100. 99 . 6 94 . 5 86.5 
PERCENT FINER THAN: 
8.0mm 4.0mm 2 . 0mm l.Omm 0.5mm 
45 . 9 36.0 31.3 28.5 27.0 
28.2 23 . 5 22 . 3 21.0 20.2 
99 . 2 98 . 4 94 . 2 82.2 64 . 4 
PERCENT FINER THAN : 
8. 0mm 4.0mm 2.0mm l.Omm 0. 5mm 
100. 99.9 98.9 93.0 82.2 
92 . 0 91.8 91.2 87 . 0 77.5 
100 . 98.6 93.3 84.6 
PERCENT FINER THAN: 
8.0mm 4 . 0mm 2 . 0mm l.Omm 0 . 5mm 
100 . 98.7 88.6 70.0 
100. 99.9 95 . 8 78 . 2 64.0 
100 . 99.9 97.6 84.2 66 . 9 
VI- 23 
0.25mm 0.125mm 0.06 25mm 
37.0 14.1 7. 1 
35 . 7 . 12.2 5. 7 
37 . 8 12.9 5.9 
35.2 12.1 5 . 6 
40.1 13 . 8 6 . 4 
0 . 25mm 0 .125mm 0.0625mm 
21.9 13.4 7.2 
15.9 9.0 4.2 
42.5 20.7 8.2 
0.25mm O.l25mm 0.06 25mm 
62 . 5 28.3 13 . 1 
60.3 32.4 15.4 
66 . 4 35.2 18. 4 
0 . 25mm O.l25mm o. 0625mm--
37.1 15.9 6 . 4 
44 . 5 19.1 8 . 1 
49 . 7 31. 4 21. J 
SOIL TEMPERATURE 
Measurements were made of the soil temperature profile at the 
Anaco rain gage site. Ten copper-constantan thermocouples were in-
stalled at 24, 12, 6, 4, 3, 2 and 1 inches below the ground surface, 
at the ground surface and at 1 and 2 inches above the surface. The 
grass vegetation at the ground surface was not disturbed by the 
installation. The reference temperature was obtained with a calibrated 
mercury thermometer, and a non-recording null potentiometer was used to 
measure the induced voltage across the thermocouples. 
The thermocouples above the ground were shielded from direct solar 
radiation during daytime observations when there was no cloud cover. 
Otherwise, the shield was removed. 
The soil temperature data are presented in the following table. 
VI-25 
SOIL TEMPERATURE DATA 




Tempe rature °F at 
vat ion Ambient Surface 
Date (hour) Ai r +211 +111 0 -1" -2 11 -3" -4" -6 " -12 " -24 " 
Sept. 20 1055-1115 86.2 100.2 100 .0 98.1 87.2 85.4 84.6 83.9 82.3 82.8 84.0 
1430-1500 91.2 97.1 97.2 98.9 92.4 93.7 92.7 90.6 88.8 84.8 83.7 
1510-1525 92.2 97.8 96.6 96 .6 91.2 91.4 91.2 90.1 87.8 84.4 83.4 
1725-1745 82 .2 83 .4 82.0 84.6 87. 1 87.4 87.8 88 .0 87.6 85.6 84.0 
21 0630-0655 75.8 75.6 74.8 76.2 79.6 80.0 80 .2 80.7 80.5 83 .2 84.2 
1120-1145 91.8 94 .0 96.5 96 .5 86.6 86.5 85.7 84.7 84 .0 83 .0 83.7 
24 0945-1000 86.8 87.6 86.9 86 .0 82 .3 82.3 81.6 81. 9 81.8 82.9 84 . 4 
1300-1315 92.4 94.4 94.7 94.5 86.7 86 .2 84.8 84.8 83.9 83.6 84.6 
2145 -2215 80.0 74.6 74.8 76 .6 80.4 81.8 81.7 82.5 82.8 84. 1 84.0 
27 0730-0750 80.2 79.7 79.0 79.8 80.2 81.0 81.0 81.5 81.4 84.2 84.8 
0950-1005 88.4 87.8 87.0 85.6 81.4 82.1 81.6 82.0 81.7 83 .7 84 .6 
29 0955-1010 86.4 87 .2 87.0 84.8 83 .0 83.0 82.6 82.8 82.7 83 .9 84 .8 
1805-1900 79.2 78.0 78. 0 80.2 84.0 84.4 84.5 84.4 85.0 84.9 
1910-1945 79.0 77.3 77.2 79.8 82 .4 83.1 83.6 84.0 84.0 84.9 84.6 
2000-2040 78.6 77.1 78 .3 79.7 82.4 83.4 83.2 83.8 83.7 84 .8 84.6 
2130-2210 77.4 77.1 75.9 78.6 81. 8 82.4 82.7 83.5 83.4 84.8 84.7 
2225-2300 77.6 75.1 75.4 78.0 81.4 82.8 82.4 83.4 83.6 85.0 84.7 
2330-2350 76.4 74.4 73.6 77 . 1 80.4 82.2 81.9 82.8 82.8 84.5 84.8 
30 0005-0050 76 .8 74.1 74.0 76.8 80.5 82.0 82.1 82.6 82.8 84.2 84.2 
0105-0135 77 .0 73.3 72.7 76 .0 79.3 81.1 80 .9 82 . 3 82.2 84.4 84.3 
0200-0230 76 .8 72.0 75.2 79. 0 80.9 81.8 82.0 84.4 
0300-0352 76.0 72.3 72.2 75.2 79.0 80.5 81 .6 81.0 84.0 84.4 
0400-0440 75 .6 73 .6 73.7 76.0 79.2 80.2 80.6 82.2 81.6 83. 7 84.3 
0505-0550 75.0 73.8 74.2 76.4 79.1 80 . 3 81 . 3 81. 7 83.8 85.0 
0600-0645 76.5 73 . 7 73.2 75.6 78.9 80.3 80.7 80 .7 82.6 83.7 84.6 
0700-0730 79.6 76.4 76.0 78.1 78 .8 80.0 79.6 80 .8 81.0 83.0 84.1 
0800-0830 82.5 79.6 78.8 80.7 79.7 80.4 81.9 80 .6 80.8 82.6 83.6 
0900-0925 85.0 83.4 82.2 81.4 79.9 80.0 80.5 81 .0 82.2 83.2 
1000-1025 83.3 84 .8 85 .0 84.2 80.2 80.4 80.8 80.1 81.6 82.2 
1100-1120 90.0 89 .2 88 .4 87.4 81.0 80.7 80.8 80.8 81.6 81.6 
1200-1215 92.5 95.0 93.8 92.4 82.0 81. 4 80.8 80 .8 81. 0 82.4 
1300-1325 93.2 96.9 95.8 95 . 7 84.3 83.4 83.5 82 .9 82.8 84.0 
1400-1420 92.4 90.7 90.8 88 .0 86.4 85.5 84.6 84.1 85.0 
1500-1520 94.8 95 .5 94.4 94.4 87.3 86.0 85. 1 84.8 83 . 2 84.1 
1600-1626 87.6 90 .6 88.6 90 .2 86.2 85.5 85 . 3 84.8 84. 8 82.8 83.8 
1700-1720 81.2 77.4 76.2 80.0 84.5 85.3 85.2 84.6 84.0 84.2 84.6 
1800-1825 79.2 76.8 76 .9 80.4 83.7 83.8 84.2 84.3 84.5 84.4 
1900-1925 80.4 74.4 74.6 78.7 81.8 82.4 81.6 83.9 84.5 
2000 - 2015 79.4 75.5 79.6 82.1 83 .6 83 .1 83.8 83.5 84.9 84.2 
2100-2115 79.2 75.8 75.8 78.9 81.8 82 .9 82 .6 83.4 83.2 84.9 84.6 
2200-2217 78.5 75.2 75 .5 78.0 79.9 82.3 82 .5 83.8 83 .8 85 .2 84.5 
2300-2315 78.6 75 .4 75.8 78.0 80.8 82 .0 81. 8 82.6 82 .5 84.4 83 .4 
Oct. 0000 -001 1 77.8 75 .6 76 . 2 77.6 80.7 81.9 82 .0 82.8 83.7 85.2 
8 0800-0815 80.6 80.3 79.6 79.2 78.2 78.1 77.8 78.1 77.9 79.6 81.8 
1400-1420 93.0 101.7 102 .6 102 .6 87.6 84. 8 82 .4 81.6 80.2 79 . 3 80.8 
1800-1810 81.0 78.0 78.4 80.4 82 .0 82.4 82 .1 82 .1 82.0 81.0 81 .0 
9 0700 -0720 76.5 74.1 75.1 75 .8 76.9 77.8 77.7 78.6 78. 8 80.8 
1405-1425 89.0 92.6 93.2 91.7 85.0 85 .2 84.0 83.8 83.0 81.3 81 .4 
1815-1830 80.6 80.0 79.8 82.4 84.0 84.0 82.6 83.9 83.9 83.3 82.J 
10 0700 -0720 78.8 77.7 78.2 79 . 1 79.5 79 .8 79.8 80 .8 81.0 82.8 83.3 
1733-1745 83.0 81 .5 81.7 84.4 85.0 85 .2 85.2 85.5 84.4 83 .8 
VI - 27 
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